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THE COURT: Good morning, counsel. 

MR. LYNCH: Good morning# your Honor. 

MR. TONE: Good morning# your Honor. 

MR. SCHNAYER: Good morning# your Honor. 

THE COUPsT : I have bad news about our schedule. 

This is the last day of the Speedy Trial Act 
rhinal case that I've been hoping would plead out. 

J ^ I g 

not going to happen. And I've got then set for 2:00 

° this afternoon to pick a jury, and it will take the 

res t of the week, as far as I know. 

Karch _ S ° “ 6 ' Ve 50t the m ° rnin9 *" d it until 

1 re “ 111 ' ““ °Ptim.Utic that this case 

'was not going to go ahead> 

MR. TONE: To 4-u„ 

thete *"* <*•■>« that it „„„. t , , 

the week, your Honor? t last 

THE C0U,!T: »w*r.„ tly not . 

Well/ yes, there's a , 

a chance; but t 

robability is that it win ' mean ' the 

rrl(J 

What if Wia y 

We into i t an . 

ing to en< 3 Thursday; < 3 0 iooks like it'< 

you want to 

MR. TONE: We ° mS back Friday? 

° uld Uke to. 

1 rec °gniz e Mr r 

* L ynch has „ ^ ■ 

as a different problem 


go 


peca 


use he’s from out of town, 


MR. LYNCH: Ke]1 

' you r Honor _ 



I b2 / 


.4- n pt vou back here for one day 
THE COURT : I won * 9 

u-s for a full day, I think it 
MR. LYNCH: If it 

wrs , . if it's really for a full day 

W ° ul * be worth it, your Honor, if ^ 

t ^ . i f it*s aoing to be for a 

mea n, may it please the Cour r 

c °uple 0 f hours -- 

THE COURT: Right. 

. _ 

MR. LYNCH: if we're going to get six full trial 
hours in, or something like that, I guess I'd be willing to 
do that. 

THE COURT: Well, if we can do that, we will. If 
not, we'll just go over until March. 

MR. TONE: All right, good. And if we can -- 

THE COURT: Whenever it was we had agreed we'd 

resume . 

MR. TONE: Good. We'll hold the tine, then, in 
case we can get at least a full day in. 

THE COURT: Fine. 

Good morning. 

THE WITNESS : Good morning. 

JAMES SCHOEFFLER, PLAINTIFF'S WITNESS, PREVIOUSLY SWORN 
CROSS EXAMINATION (Continued) 




MR. LYNCH : 


Schoeffler, at the conclne^ 

usion of the session on 


Qt Dr. S cnoe « the conclusion of 

. I believe we were discusqi^ 

jr^-iday ing noise. 


X 


yes, sir 



Schoeffler - cross 




°' The subject of noise generally. 

I'd like now to ipovq on to the next item that 

ap P©ared i n your definition, at least from the bottom; I be- 

lieve you had indicated that the invention involved a matrix 

1U ‘'" hiplexed pinball machine, et cetera, that had error re- 
COVfi»*\r 

a nd noise prevention and noise immunity techniques. 

A. . 

n °re specifically, the microprocessor controlled pinball 
game that used matrix multiplexing of switches and some 
displays, and a combination of noise prevention hardware and 

immunity software, so that it would operate in real 
time with error recovery. 



Schoeffl er 


cross 


I LZ') 


& Well, what I would like to do now is focus just briefly 
° n e tror recovery and error recovery aspects of the invention 

And it appears from your testimony that there 
&re basically two aspects of error recovery that occur as 
y ° u discussed in Flicker and in the patent, and the first is 
c °mpensation for stuck switches? 
fhat is correct, sir, 

J And that is accomplished, as I understand it, by use 

of a cleverly arranged matrix and the KBP instruction, 
correct? 

No, sir. 

general , how are stuck — what ^ 

wnat are the error recovery 

techniques m hardware that are embodied in Flicker? 

A. The principal source of error- + 

error that we must guard against 

catastrophic failure of the aame -i 

game is the sticking of a single 

switch; that is, it is intolerable if 

I® lf a single switch sticks. 

Then the game stops. 

»• •«« aspect of _ in the Fiioker 

game, is m both the hardware and 4-u 

and the software. 

In thS hard ware, there i s the 
. ls the Possibility 

of use of the single i nput t . 

line so that as we scan 

through the switch matrix, We 

- - « — « - Pro ;:;:: ° ne ^ •* * 
cl0 ses for too long a l ength of ^ . 6teCtS ^ SWlt ° h 

• ■ . • . 'it can ignore it, that 

realize it is stuck, ana 
is ' c °nti nue . 

to operate on the 


S choef f 1 er 


cross 


i bJu 


°th 

columns of the switch. 

So, one of the hardware capabilities is the 

act that one of the input lines is a single row, so to 

that is, one switch at a time is read. 

The second aspect in hardware is the fact 
t u 

at when we arrange things, the switch is in the matrix, 

p "V* I I 

e e riksen, of course, is reading the switches four at a 
time and so a critical switch that might stick and, hence, 
sto P the machine, he can put in a single column of the 
matrix and, hence, even though he is reading four at a time, 
he is really reading only one. And that's a hardware pre- 
vention scheme because that's the way you wire the switches 
physically into the column of the matrix. Then the actual 

handling of the stuck switch problem is done in the software 
in the program. 


Q. 


Okay 


*■ S ° “ iS a Of noise prevention 

and software recovery. 

Okay. So we understand u 

' 11 n6Ver discusses stuck switch 
s e in the patent, correct? 

I don't agree with that, sir 
Where does it discuss S h,oi 

switches in the patent? 

In the various references i 

6 real time response, 

lludes to the successful 0 n er 

1C| n of the system, and 
would be apparent to an el ectronic 


0. 

per 

A. 

0- 

A. 


it 


it 


engineer of that 


Schoef f ler 


cross 


I 63 i 


time who was wor king with a pinball machine that catastrophic 

^ a ilures cannot be tolerated and the stuck switch problem 
^ ^ a well known problem in the pinball thing, so it would 
be a PParent to an engineer, it would be inherent then in 
^° Se sections. 

S° the stuck switch disclosure is inherent in the speci- 
fication, not express, correct? 

Not quite correct, sir. It is inherent in the text of 

th e patent. it is expressed in the program, which is part of 
the patent. 

& Well, that ’ s an issue? 

A* Yes, sir. 

Q. Okay, it is inherent in the text nf 

text of the patent, correct’ 

Now you are saylng that of oont8e ^ ^ ^ 

thin9S ’ fir “ a11 ' ■ t..t llM - that , s Bot 

test line; here is the 1 ■ 

test lme, isn't it? 

A. That is correct, sir. 

0. And that gets read i n one , 

g t at a time, and in fact 

there's four ports to the micrnri 

’ rOCeS3 ° r that look at these 
switches, and then there i s . Se 

lfth port that looks at the 
test lme, correct? v.ne 

That is correct, sir. 

Do any of the accused 


A. 

Q. 

A. 

ma 


lnf ringi ng d evi. 

None of the accusi n „ haVe test lines: 

none Q f 

ch ines use the 4004 machi accused infringing 

at particular arrangement 



Schoef f l er 


- cross 


a single line is not present in the other devices, but 


of those devices differ from the 4004 in that they have 
Sood bit sensing instructions which are not present in the 
and that's why you use the test lines, so the fact 
ttlat they have the different instruction set means that the 
e< 3uivalent is done and you would not need the test line. 


The equivalent is inherent in the machines that we use, 
the microprocessors that we use, is that what you are saying? 


The ability to read a single switch is present in the 
hardware of each of the machines that are used in the other 
hines . it is explicitly present in the instruction set. 






Schoe f f l er 


- cross 


I £>J J 

id is used in this first 


* He said the hardware that you sa 

„ is the test line, correct? 

Sensation for stuck switches 


Tha 


_ rtf the hardware items, 
t is one ot tat 


re item, as I gather, is the arrange- 


>u wire the switches into the matrix, 


A. 

The second hardwa: 
ment of the matrix? 

^ That is the way yo' 

that is correct, sir. 

& Could I call that arrangement of the matrix? 

^ Yes, sir. 

Q. Now, it still is the case, is it not, that as we went 

through, some of these switches could hang up the game? 

A. The discussion we had about the hang-ups was if one of 

these improbable failures occur, the way the matrix is organi- 
zed right there, the game could hang up. 

If that were a real problem, the switch that 

would hang up the game would not be in that column. 

Well, you said that thpro 

ere was an improbable failure, for 

example* in the outhole column because* 

cause these were vertical 

switches? 

A. That is what Frederiksen said, sir. 

Do you know if the thousand k 

3and bonu s switch is a vertical 

switch on the machine? 

No , sir. I was depending on . 

rede r iksen 1 s discussion of 

this » but it is clear that even if 

cnat were incorrect, that 
,oving that outhole to the empty col 


& 


u mn would be an obvious 


Schoeffler -cross I bo4 

Sq i 

ut ion to that problem. 

^ He never discusses that in the patent, but you said it 

w ° u ld be an obvious solution, correct? 

Frederiksen testified exactly to that point, and the 
ejc amina t i on of the matrix in the patent would make that 

a PParent . 


Fine . 


Now, the software that compensates for stuck 


switches is what? 

The debounce routine which requires that a switch open 
before it is detected closed a second time. 






Schoe 


ffler - croSS 


I bo J 


The debounce routine . 

4 - i3 the key , and rrodoriksen in addition applies the 

bounce routine on a column basis, which is part of the error 
Gc °very in software. 

^ Debounce routine on a column basis. 

Yes. 

& Now — I 

Excuse me, sir. 

The test line would not be on a column basis. 
That would be on a switch basis. [ 

Q- Because there are no columns, okay. ) 

Would that then be the hardware and software I 
that involves the first aspect of error recovery? 1 

A. Yes, sir. I think that is it. I 

ft Now ' did you indicate that insofar as the test line is 

concerned that a stuck switch is recognized on the test line 
in Frederiksen software, is recognized to be stuck? 

, It is my recollection that- 

A- that the test line software 

applies the debounce routine. 

To be absolutely cert^ 

am, i would want to go 

_ and look at the program again k ^ . 

9 that is my recollec*- I 


ion • 


sir 


bet's go to the second aspect ^ 

the error recovery. 

Would it be fxi- 

to say that is the self- 


;l ean 


ing 


aspect? 





Sclioeffler - cross 

digits, and solenoids . 


I 6ob 


Yes, sir, for lamps. 


Se 1 f -cleaning for lamps. 


digits, and solenoids? 


- •• 

Yes, sir. 

Now, did you testify that self-cleaning is an inherent 

resu it of time division multiplexing? 

No, sir. I testified that it was inherent in matrix 
mu ^ tiplexing . 

& Let's go back to the difference between time division 

^multiplexing and matrix multiplexing, and let's recall again 
the lamps that were all arranged in a row that Mr. Frederiksen 
demons tr a ted , correct? 

A. Yes , sir . 

& The Y were time division multiplexed, correct? 

A. They were. 

& They Were not ^ranged in a matrix, correct? 

a That is correct. 


Do they not exhibit that 


8 A. 


~ Cnat saffie self-cleaning function? 

That particular arrangement of n . . 

A- of time division multi- 

plexing is self-cleaning, but not all t i™« a- • • 

V time division multi- 

0 plexing would exhibit sel f-cle ani ng . 






Schoef f le r 


cross 


I Oo / 


0. 


in cyclic and sequential time 


're using the time division 


Is self-cleaning inheren 
Vision multiplexing? 

The context in which you 
mul tiplexing is so broad that the answer has to be no. 

Well , when one takes an array, a linear array of lamps 
and cyclically and sequentially strobes them in a multiplexii 
f ashion to turn them on, is he not accomp 1 i s hi ng self- 
^l^aning? 

That's a very specific arrangement which is time divisio 
mult iplexed, and that would be self-cleaning. 

0- So there's no reason why the matrix need be present to 
have this self-cleaning attribute, correct? 

A. The matrix is not a necessary condition for self- 
cleaning; other structures _ 

S can be run under software and 

provide self-cleaning, that is correct, sir. 

s ° sel '" cleaning is and sequMtial 
time division multiplexing. 

a No, sir. It would be ; 

would be present in the 

one example you've given me, that is 

' the single line of 

lamps that Fredenksen described. 

It is not inher 


, . , n tlme division multi— 

lexi ng, whether it s cy c i ical 

sequential, X don't 

in general . 


be lieve. 

Okay. Let’s just, So Wg 


Q ■ 


a k e 


DO 


ct° r : 


If we were to hav e 


sure we understand this 


We 1 1 

9 father than draw. 



Schoeffle r 


cross 


I U^'-o 


have the large plaque of Fireball 


MR. LYNCH: Do you 
MR. TONE: We'll see. 

Mr. LYNCH: 

^ We'll go on and pick this up later. 

Let's say it's inherent in cyclic and sequen- 

tia l muxing as in the light exhibit, the exhibit with the 
lights . 

Well, the thing on the left refers to digits and sole- 
noids also. 

’ It’s inherent in cyclic and sequential multiplexing 

conducted as it was conducted in the light exhibit, correct? 
A. Yes , sir. 

o. I’ll put "Conducted as in lights exhibit." And is it 

your testimony it's always inherent 

y innerent in matrix multiplexing? 

A. The matrix multiplexing = „ . . 

Plexing as disclosed in the specifica- 
tion with the cyclical and sermons- 

sequential enabling of the 

columns, when you output to t 

the l amps and the digits, and 

the solenoids the way Frederik^n ^ 

oes m his program, it 

is -- I' m not sure I would Use th 

6 Word mherent there; I 

think it's explicit. i t . s . 

v ery nature of the multi- 
plexing scheme. 

It's explicit? 


ft 


A. 


(Witness indicating.) 


. Does it ever say self_ nl 

eaning anywhere in the 

t ion? 





cross 


Schoeff l er ~ crOS | tj'S) 

A ■ _ 4-he operation of the of the matrix 

It's explicit m tne v 

and sequential enabling. 

lnul tipiexing with the cyclical a y 

0 1.1. v «npcts to error recovery that 

y ’ Are there any other aspects 

e *ist in the patent or exist in Flicker? 

A - There is no further error recovery that I — that I 

rec all being disclosed in the specification, 

& Fine. Now, it is the case — do you have a copy of 
the patent before you? 

A- Yes, sir. 

& " that the test line arrangement is the subject matter 

of claims such as Claim 34. Is that correct? 

A. Well, since 34 includes 33, it more properly begins in 


2 




34 ? 


So it is the subjec 


Yes, sir. 


I 64 U 

Schoeffler - cross 

subject matter of claims such as, e.g., 33 and 


& Now, when we talk about the arrangement of the matrix 

as you discussed here in the way Frederiksen arranged the 
Rla trix, you pointed out that the infringing, accused in- 
fringing devices don't have to use that arraangement because 
they have different microprocessors, is that correct, and 
can detect each switch closure? 

Would you repeat your question, sir? 

Insofar as the arrangement of the matrix is concerned, 
you discussed that, in the context of the microprocessor in- 
volved. Now, in the microprocessors involved in the accused 

devices, it is possible to detect each switch closure inde- 
pendently, correct? 

*■ YeS ‘ ^ th3t thSy use different matrices and 

” ultiple «*• li*. is disclosed in the patent 

itself. When we discussed the mi,-™ 

mic roprocessors used in other 

machines, when they have different i ne4 . 

nt instruction capability, 

there is not the need of the te^t- i 

line 4- v> ~ . 


4004 


Okay. You say multiple matri 


patent? 


‘ ne as there was in the 


Ces are disclosed in the 


yes, sir. 

I will have to ask you whe 


re Multiple matrices are dis- 






1 


1 1»4 i. 


Schoeffler - cross 

C l0«5 

e d. in the patent/ Doctor. 

A. ... 

The first reference to multiplexing in the definition of 

^ Matrix multiplexing that is in the patent/ I think it is 
i n 

c ° luitin 2, I have to look for the exact line, does not re- 

S t r* * 

lct the matrix multiplexing to single matrix. The restric- 
^° n to a single matrix appears in the actual discussion of 
actual embodiment, which does have a single matrix, and 
hSn se condly , when you look at a claim such as claim 46 which 
req ux res at least one matrix with two different kinds of 
things m it, namely, switches and displays, since that in- 
cludes claim 45, it must be narrower than claim 45. And so 

the only possibility for this to happen is that claim 45 
claims allows multiple matrices. 

0* But it is never - I am h 110 +. 

am DU st — just to be clear/ there 

is no apparatus disclosed in the fh u 

the Fllcke r patent that has 

multiple matrices in it? 


A. 


Th< 


e apparatus disclosed i s th - pm.v , 

licker design which has 

a single matrix. That's the ori oinfll 

embodiment described in 

the patent. 

Let's go to the last aspect 

H and that - 5 ^ 

the real time 


ft 


aspect of the patent. Now, yoil ^ 

_ , . many aspects of real 

time as set forth in the patent. 

yes/ sir. 

Ar e the words "real ti me « f 
NO/ sir 


X 

ft 

% 


Un< ^ in the patent? 


I 64 ' 5 


ked you before, and perhaps you mi s - 


Schoeffler - cross 

Q. 

So r I believe I as 
^^ e rs,tood me. 

I misunderstood. And I thought they were. what 
act uali y is in the patent text over and over again is the 

Worrl •* 

response", which is fairly synonymous. 

N °w, in your discussion of the patent, you said there 

Q 

several instances where real time is referred to, or at 

GaSt someone of skill in the art would know real time is 
k^ing referred to, correct? 

That is correct, sir. 

8 Ca " “ 6 PUt th ° Se t °'" Stl '' 5r than going through tho„ 

and summarize what the real n 

time asoeotc? -f 

pecis of the patent are? 

A* We can try. 

& The first is you have to strobe the i 

rone the lamps fast enouah 

that you don't have them fliek -_ 

-‘-cxer, correct? 

'A Yes. A better way to word that , , 

° uld be so that the 

appear as though they are on 

°n tmuous ly # 

» Strobe the lamps f ast enough to 

t0 tne digits. 

|g bet's say the di sp i a 

N iS ' ok ay? Let- 

Ithen. Strobe displays likewise? 


s say strobe displays 


Yes , 


sir . 


Schoe 


ffler - cross 


b4 3 


ft .. „ a „erts of real time are there? 

Now, what other aspects 

A ' The other, another group of reference refer to the de- 

tec ti 0n switch closures as though tuey were continuously 
m °hitored. 

Well, what you are saying is you have to detect the 
° wi tch closures fast enough to give their response similar to 
the response that exists in the electromechanical game, 


correct? 


At least that fast, to match it. The 
claims improved repsonse. 


patent actually 


» But, if you were designint, it, you would have to do it 

at least as fast to match the speed of the electromechanical 


aane? 


A. That is correct qt v ^ 

' sir , and not miss a closure. Fast 

enough and not miss one. 

0. And not miss a closure* 5 


Yes, sir. 

We will get — if one ^ 


sses a program or has an 


nag an 

arrangement that misses a cine, 

re ' w ^ at happens? 

A. The operation of the m 

Now, let's look at the t* W ° Uld ^ degraded slightly, 
v- uxie time n er ^, 

. fied that he a “ that Mr • Frederiksen 

testified that he was de,u„ g „ ith _ 

which to detect a switch? W ° dg dld he have in I 

You are asking me tho I 

A * number h 

his testimony? Be didn't , ct ' t “ lke ' 3 “ b ° Ut ” iS ' 

Y testify to that. What he I 




Schoeffler - cross I&44 

Was that a switch closes/ that is the minimum length of 
It * 

of a closure of a switch/ was on the order of 25 to 30 

^^iseconds. That’s different from response time, 

a 

1 know, but he had 25 to 30 milliseconds to sense that 
w ^tch closure? 

A. M 

NO ' S1 r. That’s the length of time that the switch is 

clo 

sed - And if he detects it within that time, he does not 
mi s s i t- T5 

• But depending on what he has to do after he detects 
the switch, he may have less time. 

'» «»»■ Sid you ««*. any „e,s„ro„e„ts on the Flicker rachin 

^ tiM Peri ° d involved in th e switch 

[closures? 

^ No, sir, except through the n h« 

9 thS °t s © rv a tion of the came, of 

the play of the machine. 

[?. Do you know whether it would 

ye,r 1*. to detect . s „ itch ““ ^ 

closure that would last , 

as 30 milliseconds? long 

A. It turned out not to 

a Problem the wav p ^ 

designed his hardware; n a« , i Frederiksen 

' naine ly , using rnatr' 

software , in that, i n that- 9 riX 1,1111 ^Plexing in hi 

case it ^ 

problem, in his case. T +■ nGd ° Ut not to be a 

"° Uld depe nd on hn 

design of such a system, whethe ° W y ° U a PProach the 

q. Well, suffice it to Sa w °uld be a problem or not. 

^ 9 30 i ^ • 

long time in the world of , lse conds is a relatively 

miCr op ro 

isn't that correct? SOr such as the 4004, 


Schoe 


^ffler - cross 


£> 4 


A ' If you were going to compare that length of time to the 

tin >e Of exclusion of one instruction in a 4004 , it is a Iona 
tirn e. But that's the wrong thina to compare it to. You have 
to look at the job that the control system is doing. It is 
simultaneously scanning switches, lighting lights, lighting 
di gits, taking care of solenoids and calculating game scores. 
A ' nd so although that microprocessor does a lot of instructions 


i s 9 ot an awful lot to do, and it is in fact very difficult 


to organize the real time program so that it will get around 
there and do it quickly enough. And that’s why I said in that 


2ra, in that time, the digital logic designers were not 


amliar with real time programming, as they were not accus- 
tomed to designing with microprocessors , ahd they were not 
trained that way in school and, consequently, it wouid be 
very much a problem in the case of the pinball game. 


I 


i 



(A 


:hoef f 1 e:c: 


- cross 


1 LW 


real time problem, is detecting 

& Okay. The problem, t 

30 millisecond switch closures, correct? 

No, sir. 

The real time problem is doing all of the 
things that have to be done in parallel in that pinball 


machine. That's one of them. 


If you wanted to do that without doing the 


others — 


Q. We* 11 make a list. 

A. — then, you see, it would be straightf orth , like in 

a calculator, where one can just sit there and look at 
the switches; then you have time. 

As soon as you put the other things in 
parallel, you cannot force those things, all right? And 
so to put down 30 milliseconds as a time is very misleading. 

Furthermore, the 30 milliseconds is the time 


the 


switch is closed. 


If you have to detect the switch closure 


and then do something about it, you may have to detect it 

earlier than the end of the 30 mill isecond closure . 

n Suffice it to say — t Tl 

, I m trying to make a list, 

D r. Schoeffler: 

You want to 

e the lamps, you have to 

strobe the displays, both so thev a 

y a Ppear continuous and 

have to, at the same time a ^ 
y • detect 30 millisecond switc 





Schoeffler 


cross 


I 64 7 

c losures, correct? 

A- You have to do more than that. 

, wp're qoing to make a list of 

& In addition to these — we re g 

^ Ho done Isn't that correct? 
everything that has to be done. 

a j_ aoHert the switch closure in time 

A. Yes, sir, you must detect tne 

to carry out its action in its response time. 

The fact that the switch is closed 30 milli- 
seconds does not imply that you — in all cases you would 
have 30 milliseconds. 

Q. Okay. "Detect switch closures in time." Okay? 

A. Yes, sir. 

Q. Now, how long -- what is the parameter that you place 
on it that you have to respond in to a switch closure? 

A. It I were designing a pinball game I would have to look 
at each switch closure and look at the game rules to see 
what had to be done, and that determines it. That is, it's 

uu yuu or a Parameter, because it will 

vary from switch to switch. 

ft what are the number s on Flicker? How fast — 

A Which switch are You talking about? 

n Let's say the switch down 

ft own the side alley when the ball 

comes out; the switches, as the 

H exits on the side. 

What time period, what — 

A . Excuse me, sir. The game 


closed is to, what, give a score? 


ru les when that switch is 


Schoeffl er 


cross 


I 64b 


time is that is required from 


Q* Yes. 

A * Okay. Then the response 

the time the switch is rolled over until a game designer's 
opinion about when the target lamp should light is the 
re sponse time. 

0* How long is that. Doctor? 

A * I'm not a game designer. 

& You don't know? 

No, I don't know. 

& What is the time constraint on the thumper- bumper switch 
up here, the 1000 switch in the center? 

A. In that case, in the Flicker you have to pull that 

solenoid while the ball is in contact so that that ring will 
come down and shoot the ball away. 

And so the requirement would be that you 

actuate the solenoid while the h a n ■ 

6 ball is in contact. And so 

if you assume that the switch was ^ 

closed for 30 milliseconds, 

that would be the time of contact- th 

' the response time of the 

system to start the solennia ™ 

ld m ° Vlng ^ 30 milliseconds. 

S o presumably you would have to a 

^ detect the switch ahead 

of that time in order to gi Ve 

commands to the solenoid 

to kick it away. Otherwise it 
less oomph . 


would bounce away with a little 
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Schoeffler - cross 

On u 4. ¥ ut, required response time is on this, or 

* bo you know what the *■ * 

arG you only assuming? 

a *~ c inr\f>r I have not measured the 

A - I am not a game designer. 

re< 3uired response time on any single switch. 

ft So you don't know the required response time on any 

single switch, correct? 

Not on that machine or any of the others. 

0- So you don't know how difficult it would have been to 

accommodate that, do you? 

A. On the contrary, I've been concerned with the design of 

real time systems since the early 1960's, all right? 

And the design of real time software for 
applications like this is such that the timing and the control 
of concurrency is the dominant problem in software. 

All my research, all my consulting has been 

iii the area of how do vou i , 

y u organize software to guarantee 

things like response time. And I know ■ 

u i know it is not easy. 

(I 1 understand that. Doctor n„k w 

• But when you re making such 

s Place a limit on what the 

° nds ° r billiseconds or micro- 
seconds, correct? 

lA. if I were designing a game , 

Flicker, using Frederik- 

sen's invention, I would want to v- 

kn° w those n 

cort ect * 

And you would have to know 


a design, the first thing you do i 
response time is in time, i n 


lumbers, that is 


IQ- 


tho 


se numbers, correct? 


i 
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A. 


& 


I would have to know 


Schoeffler - cross 

those numbers 


ou iSf you don't know those numbers 


And my question to y< 

c °frect? 

talking about me as an individual? 


A. 


That's -- you're 


& Yes. 

A. Yes. I do not know those numbers. 

Q. Now, you listened to Mr. Nutting's testimony; 

Mr. Nutting's concern is that the machine is so slow, he was 
wondering how to slow down the microprocessor to the world of 
pinbal 1 . 

Did you hear that testimony? 

A. No, sir, I didn't hear Mr. Nutting's testimony. 

Q. You didn't hear it? 

A. No , I wasn't present for that. 

Q. Did you read Mr. Nutting's testimony? 

A, No, sir, I did not. 

Q- Suffice it to say, then, what you are doing is, you are 

testifying that detecting switch closures in time is a proble 
but you don't know the constraints on that requirement as far 
a s actual time is concerned, correct? 


s a problem; when I see 64 


A What I am testifying ± s f it i 

bitches on a playfield, that's a i 

large number of switches to 

scanning at a rate such that 

even if you had 30 milli- 

ePCO nds for each, that is the 1 r»„ 

_est length of time, that 
would be — that is a problem i n a 


a re al time 


program 


with a 



Schoef fl e 


r _ cross 


re doing other things con- 

4 °0< microprocessor, if Y° u arG 

Cu rrently as you appear on the list. 

And that I know for a fact. 

Now, let’s go to the next item. 

What if you were to use a Motorola 6800 micro- 
processor, would the problems become less severe? 


Processor, would the problems become less sever . 

^ The advantage of a Motorola 6800 microprocessor , as far 

a s this aspect of the design is concerned, gives you faster 
execution of individual instructions, and that you have more 
freedom in the way you organize the real time program. 

This does not mean that if you misorganize that 
real time program you will not have great difficulties. 

ihe problem with real time programing is, you 
set up these series of events that have to occur. Okay. You 
tell the programmer, the designer: "You must, in your program, 
coma out here and do these instructions a thousand times a 

second to read switches; and you must , 

must come out here a thousand 

times a second to do these digits- and k 

' and ' oh, by the way, when 

a switch is closed you've not to „ 

t0 Come ov er here and calculate 

the scoring routines." 

The scoring routines in 

s m some of the infringing 
! machines, according to the d epositio 

ns ' take a quarter-second 

* to carry out. 

I A ^rter Q f a _ 


5 MOU 


Se cond i s v e r y long. And so if 

ar e over there in a scorino 


r °utine , making sure that you 


Schoe 


ffler - cross 
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get v , , a a1 i the time to do the scanning is not 

* back over here dll 

S tr aight forward . 

So, as a consequence, you have more alterna- 
ti ves with the faster machine, but it does not make it easy. 
^ I understand. 

Now, you metioned 6 4 switches. Do you know 
how many switches are actually hooked up in the Flicker 

Machine ? 

k 1 don’t, but that's irrelevant to the way the program 


is organized. 


This program was designed to handle a matri: 


that is 4 by 16, plus, of course, a possible other 16 in the 


test line . 


And so it is - whether the switches are there 

> r not is immaterial to the whni Q ~ 

6 whole operation and design of the 

system. 

ft But you don,t how many swit ,, 10 

y witcnes are actually hooked 

in that matrix. 

ft- 1 have not c °unted the physif a i 

y lca l number of switches on 

Flicker# no. 

p. Are there an V other asp ect , . 

° tne real time disclosure 
of the patent? You went through th 

now, after " diSCl ° SUre of the patent. 

' s trobe the ^ 

appear continuous; strobe the di a " PS faSt Gn ° Ugh tC> I 

witch closures in time" __ 1Splays likewise; detect the 

Corr ect 

any other aspects to I 


r rOSS I £) O O 

schoefflor - 

f the machine? 

^ the rpai time constraints 

disclosures the response to 

2 A - vas. Within the rea • . 

„ wh ile the ball is in contact wxth 

3 the solenoid is mentioneo , 

4 ,, h the bumper , for example. 

4 the -- in contact with tn 

.. nff t he switch closures m time 
^ a But that's part of detecting 

6 to respond, correct? 

,, the too two. in Other words, 

7 A- Yes, sir. But so would the - - 

8 when you detect the switch, you turn on the lan,s. 


a related kind of thing. 


I would list it in the reference on the side 


11 here . 
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You want spe 
Yes , sit. 


schoeffler - crC * C 

cifidly soienoids ? 


te d that that thumper -bumper 

, t . ave indicav-eu 

„ ow , „ — ^ sobject „tt.r o £ . .1.1- 

r that bumper solenoid 


& 

A. 

& 

°r that burupe 

correct, that is not in issue 

A. That was, which claim* sir 

51 1£ ! am not mistaken . 51, perhaps. 

Claim 5 0 or 51, 1 i 

A. Yes, sir. 

ft So this is claim 51? 

A. For example. 

o. For example. Are there any other aspects to the real 

j time disclosure of the patent other than strobing the lamps 
fast enough or strobing displays fast enough ; detecting switch 
closures in time to respond with the displays, and specifically 

to respond with the solenoids? 

Yes, sir. The operation of the game rules in real time 

mentioned in the patent; namely, that is, one must, the 
microprocessor, while it is doing that, must also calculate 

through the game rules and carry them out in real time. 

You mean it has to add up the 


score, is that what you 


Uean' 


Well , when it detects a switch closure, it has to 

Uetermine that a lamp is lit. i t has to add up the score. Ifc 

. . to set up for bonus , . rt 

may h aV iculations or new games. 1 

h-ve to ring chimes, sequence r»£ 

bay haVG 4 nee, you know, a series of 


J 

Schoeffl« - cross 

tmiurie of v;ork to be done there 

u 9hts . There is . tremendous volu.. 

, _ t-hp concurrent parallel tasks, 
a nd that has to be added to 

t he level of effort that 

okay, or you really misunderstan 
?oes into one of these programs. 

& Now, this additional response you are talking about 

takes place entirely in the software, correct? 

A- That is correct, sir. 

Q- And with each game, it changes, correct? 

A. With each game it may change, yes, sir. 

Q. Or it would hopefully change to some extent, you'd be 

playing the same game, correct? 

A. Yes. 

Ql So you would say that the other thing that the micro- 

processor must do is execute game rules, meaning bonuses and 
things of that nature? 
k In real time. 

q . Execute game rules, bonuses, et cetera. 

Now, and this is software? 


A 


Yes, sir 


a Now, are there any other aspect* *. , 

p. pects to the real time dis- 

closure other than strobing the lamns 

c ps fast enough to appear 

continuous; strobing the displays- • 

dete ctmg switch closures 

. time to respond, specifi Call Q . 

^ e noids; and executing the 

game rules by adding up bonuses? 


Yes 


, sir. All the error 

covery i s part of real time. 
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Schoeffler - cross 

, orro r recovery independently so I 
ft well, we treated err 

„ isn't that fair to say? 

don't want to double-coun 

A- May I sea the second sheet. 

n title on the sheet such as "Real 
If you put a tm« 

i f would be misleading , 

time to exclude your error recov y 

-.enacts of real time; namely 
because I testified there are t. * 

response time and error recovery. 

Q. Well, real time without error recovery? 

A. That would be fine. 

g. Let's put other than the error recovery. 

Now, when we talk about the first item, that 
is, strobing lamps fast enough to appear continuous, that’s 
what we saw on Mr. Frederiksen * s little lamp array, correct? 
ft. On his little array that was the purpose of the demon- 


P- 


)s tration . 

To show that you can strobe lamps fast enough to appea 

(continuous . 

Yes. I believe that he created that exhibit also to s 

that it was technically feasible to do that without destroyi 

the lamps, but also that they would appear continuous, sir. 

And the displays operate the san« , 

same way, correct; that i 

*_ he v are strobed and lit occasion * t 
> they S 1 °nall y , but they appear con- 
tinuous? ^ 

That is correct, sir. 

Now, let's focus on the di Sn i a - in 

“-‘-splays for the embodiment m 


to 


lA- 

ft 


IblW 


Schoeffler - cross 

fast enough to make them appear 


( d in displays of calcula- 


1 1974. was strobing displays 

2 continuous a standard technique use- 

3 tors? 

„ || J ^ a , technique in that year, yes, sir. 

4 Hk Calculators used that 

^ fho wav calculators 

5 0- is there any difference between * - 

i 4 -Hon annear continuous and the 

6 strobed the displays to make the* 

, , . , ^ ar .* strobed to make them appear 

7 way the displays on Flicker ar~ 

8 ||continuous? 

9 K They are, they are different in the sense that, of 

10 course, they are equivalent displays physically, being much 

11 larger and more power involved, larger physically. And they 

12 are strobed concurrently in the Flicker with all of these 

13 other things, whereas normally in a calculator, the displays 

14 are strobed only after all the calculation is complete. 

■!5 || q. Is there anything different about the way they are lit? 

From a calculator? 

Yes . 

The power levels, the voltage levels are different. 

They are bigger? 

They are bigger and they have more power. 

If you wanted to have a bi< 


IQ. 

A. 


16 A. 

17 Q. 

18 A. 

19 

20 
21 
22 

23 

24 

25 


ft 


calculator and use bi< 


displays, you'd have to use more power „ 

J power, correct? 

Xf you wanted a calculator with k- , id 

ft with big displays, you would 

iuse more power, yes, sir. 

So it is fair to say that 


P 


the strobing of the display 
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s in larqe calculators. 


^* s as in calculators . 

A - The strobing of the disj 

0- Okay. And insofar as detec 

i s accomplished in the patented 

time to respond, the detection 
technique by placing 

A. That is the hardware connec 


ilays is ^ 

, ting the switch closures in 


th . switches in • matrix, correct? 

. tion of the switches in the 


patent . 

Q. And then the matrices 

strobe it, correct? 

A. That is correct, sir. 


interrogate it, shall we say, or 



Schoe 


tfler - «oss 
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. concerned, is it or is it not 

Q. Now, insofar as that 

, hat time switch closures on a key- 

the case that up until 

detected by arranging them m a 

board in a calculator wer 

matrix and strobing them? 

. the keys on a keyboard were arranged 

A. The keyboard — the k y 

, . j-indes They were local, near, 

in a matrix usually without diodes. 

a in the pinball machine. There was no 

not remote sensed as m rne p 

problem of noise doe to concnrrent power devices which 
wo. id require, for example, offsetting in time, and all of 
the other noise prevention and noise immunity combinations 
that we have talked about. 


So it is really a different kind of sch 


eme 


for detecting switch closures. 

q. I understand there may be different aspects, but I’d 

like you to answer my question. 

X Yes, sir. 

Q. Calculator switches were arranged in a matrix and were 
sensed by multiplexing the matrix? 

A- Calculator switches were arranged in a matrix without 

diodes and were sensed via matrix multiplexing. 

So calculator switches were .0.0.. . , . 

2- re sensed by matrix multi- 

plexing, correct? Correct? 

A - s lightly different from the 

way we are using the word because of the 

difference . 


diodes is the only 
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Q. Okay 


Now 


0 f course, 


the diodes, these diodes you 


, ar in Claim 45 as recited in 


are talking about do not app 

Claim 45, do they? 

A. Yes, sir. They do. 

Q. Where? 

^ to the operatively connected 

A. Because of the reference to the op 

Thev are explicitly displayed m the 
to the processor. Ihey are p 

figure in the patent text. 

ft operatively. once again, were they disclosed by the 

word, operatively? 

A. Operatively connected, yes, sir. 

q. No where else? 

A. Not in Claim 45. 

The word, diode, does not appear, because 
they are explicit in the figure going with the patent, they 
are explicitly present. 

Q. Are these the total of real time constraints in the 
patent? 

a Those are all that occur to me* ^+- ™ 

LU me at the moment, sir. 

& Now, the final aspect of the i 


-nvention is matrix- 


multiplexing, correct? 


That was the f irst parfc 


When I said the 


of your definition. 

Patent, I meant the invention 


The final aspect of 
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cross 
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backwards 
we talked 


through your 
about error 
Now, we 


def ini t i° n 
recovery/ we 

have got to 


- we talked about 
talked about real 
talk about matrix 


plexing, correct? 

A. Well, we must include 
to the invention, and then 
addition . 


microprocessor control as 

there is matrix multiplex 


noise, 
t ime . 
multi- 
key 
Lng in 


24 


:hoef f l er 


- cross 


I 


^nit-iplexing just for a moment 

_ 4- -r l X ILIUJ-L-J-Ir 

I want to focus on 


Yes, sir 


Now , you have referred 


Dr . schoeffler, to matrix 


multiplexing . 


^ with Mr. Frederiksen that multi 
You do concur with 


plexing can be carried out without a matri 

A. That is correct , sir. 

, • i mn 1 1 io 1 ex i ng can be carried, on 
Q. Cyclic and sequential multiplex^ y 

without a matrix, correct? 

A. That is correct, sir. 

Q. In the Atarian, which we discussed in reference to 

Defendants 1 Exhibit 19-C, we had a linear array of switches, 
and they are multiplexed cyclically and sequentially, correct 
I would not use the word, array, for the Atarian. There 
were 80 switches in the Atarian. 
ft Lined up? 

Lined up. 

The word, array, i use synonymously with 
rna -tr ix . That is not a matrix, sir. 
g Now, where did you find -- 

(Brief interruption. ) 


B y MR- LYNCH: 

Q . Now, you have discussed the diodes 

+--rix, correct? 

itiatr - l* t 

A Yes, sir. 


that appear in the 
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ffler 
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jprstand , are there diodes 

ill unaex-^ 


0 f Fireball? 


Q. Now, so 

. „ 4-he matrix 
that appear i n 

-it up there. 

A. i cannot see rt I 

(Brief interruption.) 

BY THE WITNESS: 

A. Yes, sir. 

BY MR. LYNCH: 

• switch matrix? 

Q. Do they appear in 

Yes , sir. 

• „ o-Kp lamp matrix? 

Do they appear in the i P 

Yes, sir. 

Those diodes appear at each intersection, correct? 
yes. Each element in the lamp matrix and the switch 
atrix is connected between a column and a row X think 

tha t is what you mean by an intersection — and has a diode 

associated with it, sir. 

q Well, I think you had another drawing of that, but 

sU ffice it to say that if I have just placed two rows of a 
matrix here and I place the column wires this way, and a 


A. 

Q. 

A. 

Q. 

A. 

mi 


lamp -■ 


Here we have in 


your Exhibit 11 — 

MR. GOLDENBERG: I think that is our exhibi t . 

B y MR- LYNCH: 

q. Xn our Exhlblt 11_E we have a simplified lamp matrix 

wit h the diodes at each lamp 


t correct? 
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A. 


Yes, sir 


Knllf which you have been testi- 
diodes aoou 


& Are these the 

f y ing? 

A. Yes, sir. 

a pach lamp on Flicker? 

& Are these diodes presen 

. back and examine the circuit diagram 

A. I would have to go bacK an 


sir. 

Q. Are they necessary in the switch matrix as well? 

A. They are necessary in the switch matrix to eliminate 

sneak paths . 

Q. Are they present at each switch in Flicker? 

A. There are diodes in the switches in Flicker. 

I would have to go back and examine the 
diagram to see if there was one where there could be no 
sneak paths and where the diodes were left out. 

Q* Well, when you say diodes, are you referring to diodes 
as illustrated in 11-E in the lamp matrix or the switch 
matrix — and the switch matrix? 


x Yes, sir. 

n Do you know if they are n 4 - • 

& Present m Flicker i 

an arrangement, in the lamp matrix in fh v 

* in Flicker and 

switch matrix in Flicker? 


such 
in the 


It is my recollection that- 

at they are 

Are they shown in the patent? 

Yes, sir. 



Sc 
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-y the diodes insofar as they 

& Here is Figure 5. Where 

appear in the switch matrix in Flicker? 

„ f course, in the drawing for 
A. They are not all shown, of cour 

. . - _ , re representative diodes are 

clarity, but the diodes are, r v 
shown — is that a 90 or a 98. 

0. 98 . 

A. Yes. Item 98 shows one of the diodes. 

0- Now, Item 98, you indicate, shows one of the diodes, 

in each instance. You are implying that they would exist 
on each switch that way? 

A. That is my understanding, and I believe that is what 

Frederiksen testified also. 

q. Can you look at Flicker and tell me whether you find 

diodes on each of the switches? 

A. I could if I took the time, sir. 

Would it take a long time? 


0 . 

A. 

0 - 

the 

let 

in 


I don't know. I haven't tried it 

I don't think it will talco , 

raKe you very long to look at 

switches and tell me if there ^ 

Liiere are diodes on them. Wei 

me show you Exhibit 50, and fpii 

' na tel1 me if the diodes appe 

the switch arrangement on Exhiki*. r ~ 

fkit 50 which purports to 


be a drawing of the Flicker pinball game. 


A. 


trace 


0 - 


The diodes are not shown her* 

e or course, you have 

the entire circuit and 
I show you also Plaintiff. g 


tc 


Exhibit 52 and ask you if 


Schoe 


filer - « oss 


006 


.pfer to the P-4 connector 

if you 

they are shown on uppermost right-hand 

han d corner, nor 

in the upper rig playfield connec- 

. arrnaqement , tne x- r 

corner, but above the 
tion . 

A. I see some diodes there, 

which you refer that exist in 

Q. Are those the diodes 

the switch matrix as shown in Exhibit 

, i can't ha certain, sir. This, the schematic for 

, a on these few that we use 

Flicker is so fragmented, based o 

as exhibits, I can't tell. 

o. Well, suffice it to say - well, is it your testimony 

or is it not your testimony that these diodes are essential 
to the operation of Flicker? 
ft. When sneak paths -- 

g. That is the diode of 11-E and the switch matrix, 

ft. When sneak paths are present which would permit you 
to read a switch closed which was not closed, the diodes 


Lre essential. 


If the switches are 


arranged in such a way 

that, for example, sneak paths were not available, then 

they would not be necessary i n that case> 

In general if,, 

you fill a switch in to all 

the intersections, they win be necessary. 

„ I understand that. What 

0- You are saying is they are 

^sential if you need them and tv, . , • f 

eSS na th ey are not essential if 
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You don't? 


exactly what I'm saying, 

ntial — that 

resent and they would be present 


A. They are esse 

sir. if sneak paths are p 

■ . v, fhp switches, 
if you fill in a matrix wit 

, hat if you had a matrix shown, as 
0. So you are saying that 1 * 

, . . hat they would be essential to be 

at the bottom of 11-E, that: iney 

in the arrangement as set forth in 11 

A. Yes, sir. 

o. Now, insofar as the matrix is concerned, when you 

testified about matrix multiplexing -- let me move this smc 
we had a better drawing -- when you discussed matrix multi- 
plexing and you designed the matrix, you defined the matrix 
as having a single wire that ran up from, for example, the 
switches to the lamps, correct? 

ft. What I testified was that is what defines a matrix, 
that you can trace a single wire that corresponds to the 
column and see all the elements in the set that are connected 
in that column, that is correct, sir 


1668 

- cross 

Schoef f l° r 

* in the Flicker game and in the 

& And that is what occur 

Patent, correct? 

^ That is correct, sir. 

fhp switches , for example, in the 
& That is, if one traces the swic 

nn -- well, let's trace it in thi 
outermost column, one comeo u, 

„ . . , n in the same column, 

column -- one winds up with lam, 

Yes, sir. 

ft Now, you also earlier ~ or, Mr. Frederiksen made a 

sketch which was marked as Plaintiff's Exhibit 384, that 
showed the row lamps, switches, and digits all in a single 
latrix, that is, sharing common columns, correct? 
u That looks like that -- it' 


a little hard to follow, 


but it looks like they're in a common column, common matrix. 
q, Now, the advantages of that, using the common matrix 

for switches, displays and lamps, is to save components, 
correct? 


A. 


I„ the case of the 4004 microprocessor. which is » 4-bit 


micro pro cess or, that is an economical arrangement for that 

microprocessor. 

xt saves components , and equally important, 
the number of wires going into the noisy cabinet from the 
i ve board. 

Suffice it to say, do any 

the accused devices, any 


ft 


f them, use a single matrix i n 


the 


context that it is shown 
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in Exhibit 384? 

A * No, sir 

„ , h „ re is mention on several occa- 
0- now, in the patent ther 

- fhp word "synchronous" or "synchronism 
sions, there’s use of the wo 

Do you recall that, Dr. Schoef f-^er . 

A. yes. I don 1 1 recall the places, but I recall the use 

of the word. 

ft what is meant by the matrix being synchronous as it’s 

disclosed in the patent? 

A. I think I would like to see the reference. Do you 

recall where it is, sir? 


ft 

A. 

ft 

A. 


Column 3 at line 49. 

Thank you, sir. (Reading patent.) 

I see that reference, sir. 

What is meant by synchronous operation? 

This is the reference in the patent to the arrangemen- 

for actually turning on and switching from the one column o: 

the matrix to the next and simultaneously turning on the 

di ,its and the laeps, to that you can take advantage of the 

elo „ turn-on transistors and cut do„„ the size of the 

^se spike in that column. 

That is the special k 

x hardware circuit arrange 

m ent that Frederiksen used. 

Well , what does the word u 

C 1 ynchronous mean? 

A. 


At the same time. 
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S choeffl er ' crosS 

,1 are enabling a column that goes 
& So when, of course, you a 

, you perforce are enablinc 

through lamps, switches and digits, 

at the same time, correct. 

No, sir. No, sir. 

Recall that Frederiksen puts those slow turn- 
on transistors at the top of each column, and so if you have 
a pulse of current come through, you want that to come up 

very gradually to cut down noise. 

That's part of the noise prevention scheme. 

And so what he has to do is pre-load which lamps are to be 
lit and which digits, and then do it all the same time so thatj 
all of these currents are smooth that way. 

Q. I understand. But when they all do it at the same time 

lamps, switches and digits -- 
A. Just lamps and digits. 

» - lamps ana digits, I pean, „ hen the lamp8 and digit3 

are enabled at the tl “' «t.r being loaded in. they are 

operating synchronously. 

a They are turned on at the *. ■ 

A- Sarae tlme • that is correct, 


sir 


Schoeffler - cross 
And that is synchronous operation? 


V 


lb/1. 


Q. 

reference to synchronous that's in 

A - That's the specific 

t his disclosure, yes, sir. 

£ ,s the low beta transistor i: 


ft 

That ' 

s right. 

So 

concerned and the si 

OW ■ 

Vest 

e rday , 

correct? 


A, 

I don 

' t know i 

f i 

in the past 

• 


ft 

Or i t 

was Frid 

ay. 

A. 

Yes . 



ft 

Now , 

we discus 

sed 

the 

position of 3 on 

my 

A. 

That 

is correc 

t. 

a 

Have 

you looke 

d a 

far 

as its 

operation 

of 

and 

as far 

as the si 

ow 

A. 

I not 

ed where 

the 

ft 

Have 

you looke 

d a 


'esterclav, but it was sometime 


nents in the actual circuit of the Flicker? 

. I have looked them up in . 

A ' P ln the data books. 

0 . What type of delay i n time 

those two transistors 
impart to each of those columns to ™ 

nvey the noise immunity 
an d noise prevention about which you . „ . 

you testified? 


Well , first of all, there 

one transistor per column. 

That is at the top. That i s the 


slow turn-on transistor 


Schoef fler 


- cross 


It's NO. 3, the one that’s 


i I b 72 

in the position of 3, 


c °rrect? 


A , fhat does is take a pulse of noise, 

^ Yos, sir. And what that 

, . _ _ Up qcuare and round off the 

which would normally jump up an 

_ , . - . i . vico t-ime or turn-on time of that 

corner by the length of the rise ti 

transistor. It turns out to be nominally two and a half 
microseconds for the transistors there. Now, that's to rise 
to about 80 or 90 percent, so the actual rounding of tne 
front of that current pulse would probably be on the order of 
five microseconds or six microseconds, something like that. 

Q. And you have done that by calculation? 

A By looking it up in the data book that defined those 

elements. That's a standard parameter of transistors, 
o. The slow turn-on transistor in the matrix produces a 

rise time of five microseconds? 

A Nominally, yes, sir. 


That's a correct designation, isn't it, the f 


ive micro- 


seconds? 


yes, sir 


How about the low beta • 

transistor, what effect does it 


have? 


A. The loW beta transistor has the 

effect of limiting the 

peak current that can go i nto the i amDq 

PS ' so that if the fila- 
ment is cold, instead of getting a h „ 

nu ge current spike, you 
Unit it to one that is safe so th a * .. 

at filament will not be 



Schoe 


ffler - cross 


IL/J 


s introduced by that low beta 


ilculate it in the context 


destroyed . 

0* What type of limitation i 
trans i s tor? 

^ Maximum current through the lamp. 

0* Did you observe it, did you ca 

°f the circuit of Flicker? 

A, The -- I looked up the circuits in the data books and 

went through the calculation. I don't have the numbers at 
my fingertips now. But I convinced myself that, so nominally 
when the lamp is cold -- I'm sorry, let me back up. 

Nominally , a lamp has a certain rated current. 
And when it is cold, when you first turn on the lamp, the 
current will jump up five or six times what it will be if 
the lamp is hot. And the manufacturers give you a safety 
'" 9i * eVe " 6eyontl won't destroy the lamp. *„ d 

1 convinced **■•» that with the arrangement in nicker, that 
you would not exceed this safpfv ™ 

7 f6ty when you turned on a 

cold lamp. 

Cl Now ' let me — 1 believe, D r « w 

' r - heftier, the transistor 
that appears at the location 88 

W ' are you referring to 
that as a low beta or the slow turn- 

on transistor? 

». Th,t ” “* l0 " b * t3 one. Ihat 

s the one that drives 

the lamps and limits their current 


Q So we can be certain, that 1 

it point 3 is the slow turn-on tr 


s the low beta, and the one 
ans ist or , correct? 
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o. 


cu 


A. 


And the low beta trans 
lations yielded »ith «spec 


1 1 /L 


is tor, y° u forget what the cal- 


t to that? 


To the precise peak cur 


. T don’t remember, but as 

rent, ± ^ 


I recall, it was less than the 


nt of the cold lamp. 


yes . 

Q. What percentage 

to? 


Of the peak current did it limit rt 


Let me think just a second 


A. I don't recall the number 

if it will come to mind, 

(Brief interruption. ) 

BY MR. LYNCH: 

0. Well, when you say -- 

A. I don't recall the number for Flicker, but the number 

in one of the other machines I evaluated was it limited to 
about two, two and a half times the current. 
q. Now, the slow turn-on transistor, you said you evaluate 
the rise time as a function of the transistor, correct? 

A. Well, I looked in the data book, and it 
turn-on time. 

q Is it possible to make 


gave me the 


that evaluation without looking 
q -j- the circuit in which that sl< 

exists? 


" ow turn-on transistor 


I am afraid I don't underst^na 

stand your question. 

Can you look at the trano-; J i 

stor alone absent the actua 

^ntext in which it exists, th 0 . v. n- 

cont ' the entire circuit in which it 


A. 

Q. 


Schoef f l er 


cross 


1 b / 1 


A. 


The turn- 


exists, in order to determine the - 

, r ,nsistor is a common para- 
_on time of the trans 

u the vendor and guaranteed by them 
meter that is measured Y 

and is displayed in the data manual. 

: ircui ts might be to slow 


within some tolerance 


The effect of the c. 

if there are capacitors or other 
it down even further if 

elements around it. 

u . . in the matrix you had the slow turn-on 

Q. So the matrix -- m rue 

transistor, the beta transistor, and the diode. 

You talked about the diodes earlier. 

A. Yes, sir. 

Q. You indicated you did not know if diodes arranged 

as in 11-E in the switch matrix existed in Flicker? 

A. I did not actually look in the machine to verify that 

each one was there because it is -- I did not look in the 
switch matrix to verify if they were there. 

q. Now, is the use of such diodes to prevent sneak paths 

in matrices, is that a technique that was commonly known 

in 1974 , or did Mr. Fredenksen discover the use of diodes 

in a matrix to prevent sneak paths? 

A I believe the use of diodes n 

A* s avoid sneak paths 

rT _e known in *74. How widely knAT 7 « 

waS y Kn °wn, I am not certain. 


Schoe 


f flex - ^oss 


0 


, . for example' 

Did you look at, 


I 6 / 7 


the Bally Alley machine 


to see if it had 

It has a matr: 

t in a matrix. 


ix, does it not? 


A. 

ft 

A. 

0 . 

A. 

& 


No, sir. There are no' 

I did not say the switch matrix. 

Oh, X am sorry. 

It has a matrix? 

Bally Alley - X have to go back and look at my notes 
We will move on, Doctor. 


A. 

ft 


Okay . 

Insofar as the matrix multiplexing is concerned then, 
other than the grid arrangement; that is, the intersection 
of points, the grid arrangenent inherent in the word, 
matrix? you regard the matrix multiplexing disclosure as 
embodying the slow turn-on transistor, the low beta transis 
tor, and the diodes in the matrix? 

A. No ' s i- r • The ma trix multiplexing is the physical 

arrangement of the elements in a matrix with the cyclical 

and sequential enabling. 

What is requirpH ^ j • 

1 n ad dition to this is a 

combination of hardware, error preventing . . . . . . 

prevention techniques, which 

3 re economical, and software noi^p ^ 

e 1IRm unity techniques 

such that it will operate correctly. 

Frederiksen 

that the slow turn-on 

transistor and the low beta transit ■ , 

sl stor were economical 

hardware prevention tec h „ iques ^ ^ ^ 


gchoef f l er 


_ cross 


b /ci 


with his noise immunity 

worked fine. 


^ • mi es in the program, it 

techni^n 6 


10 

Dr . 

11 

A. 

12 


13 

if : 

14 


15 


16 

the 

17 


18 


19 



But all that is required in the invention 

is ..ttit multiplexing -ith — " ° £ 

.. so it works. The specific 

prevention and noise litiniu ' 

. , n the current technology and 

combinations will depend o 

the exact design. 

, . invoived in the technology. 

Q. Let's pursue what was m 

Do you have a copy of the Intel manual, 

Dr. Schoeffler? 

A. Not with me, sir. 

MR. LYNCH: Your Honor, that is Exhibit 1-A, 

if your Honor has our -- 

THE COURT: I probably have about three copies. 

MR. LYNCH: I think we asked the clerk to retrieve 

the one we gave your Honor on Friday. 

THE COURT: Oh. 

(Brief interruption.) 

THE COURT: What is this? 

MR. LYNCH: That is it. 

THE COURT: This i s \ ^ . T 

S it? No. This is -- 

MR. LYNCH: That i s fho r ^ , 

tle Intel users manual. That 

is it, your Honor. 

THE COURT: Yes, i- A 
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Schoef f l er 


_ cross 


1 6 n 


by MR. LYNCH: 

let me just -- how exten- 
. 0 ^ to that, x 
& Now, before we get 

the Flicker device as far a. its 

sively did you examm 

circuits are concerned? 

. I did not verify, wire by 

A. i looked at the circuits. 

,r. same as the schematic, sir. 
wire, that they were the same 

, -i +- has a single matrix or not? 

Q. Did you verify whether 1 

A. By tracing the wires? 

By looking at the machine, however one does it. 

I did not , sir. 

Referring to the Intel manual, then 
I don’t have a copy, sir. 

Here is the original document. 

Thank you. 

Now, the Intel users manual would indicate, 
does it not this was the manuel to be employed by people 
who bought the MCS4 microcomputer set and were seeking to 
implement it in an application, correct? 

In February of '73. of 
republished again and again. 

A more appropriate 
a t the time that the patent 
The 4040 manual? 

Q* 

A. 


ft 

A. 

0 - 

A. 

ft 

A. 

Q. 


course, it changed, and it's 

one would be the one 
was ' filed. 


That’s the one that 


l s 


ac tually disclosed in the manual 


no t 


this one. 



I bOu 


:hoef f l er 


- cross 


Q. well, we will get to it. 

in February of 1973, some 

This one was back 

. filing of the patent, 
two years prior to the 

x-he bottom of my copy. 

A. That's the date on the 

& On Page 2 it indicates that there are three major 

advantages of Intel microcomputers, the first being "great 
system flexibility," it indicates, "with easy program 
changes, ability to expand or shrink the system results, 
and small size and low power requirements are a result. 

A. That's what it says, sir. 

Q. At the top of Page 2. 

A. That's what it says. 

Ql Now, are these advantages that are realized by the 
design of Frederiksen in adapting a microprocessor to 
computer? 

A. In the microcomputer part of it, yes, sir. 
g And it gave I believe you testified it gave 
flexibility, changing from „„ 9 to „« by just ohanging 
software, correct? 

A That has been one of the 

A - payoffs Of the use of micro- 

processor control, yes, sir. 

n So the greater system fi ey , K .. , 

& nexibii lty with easy program 

changes, et cetera, is an advantage th g- ~ 

ge that Frederiksen 

realized, just as the Intel manual s „ ■ 

I indicated he would. 


25 


Schoeffl er 


cross 


I bill 


. s the potential for doing that 
#. The Intel manual indicate 

„ understand what has to be done and 
It takes someone to 

. to realize this potential, 
actually to carry it out 

„ aeriksen did know what to do, and he did 

FreaeriKo*= Al 

realize this potential, yes, sir. 

, v-raaiized the advantage, the second 
0. And, similarly, he realized 

^ design because ROM programming 

advantage, "expediency or aesiy 

is easier than random circuit design. Correct. 

A. Yes, sir. 

Q. Now, did Frederiksen provide diagnostics in his 

machine, the Flicker machine? 

A. I do not believe he did, sir, in the program. 

Q. Do the accused machines provide diagnostics? 

A. It is my recollection that all later machines, when 
the microprocessors had additional power, when the tech- 
nology advanced, they used extra power and space to do that. 


yes 


sir 


Q. 

P 1 
A 


And could you explain what diagnostics are in a 
inball machine, briefly? 
yes, sir. 

Maintenance of an 

lectronic device like 

,his is very, very expensive ou+ ■; 

th ° Ut ln the field because of 

the complexity of the whole insides ■ 

s °f it. Finding people 

capable of doing it is diff icult> 

When the machine ; 

s not being played, it 


Schoe 


ffier ' croSS 


b'&c. 


nower , you can program it to do 

i „ s extra r 

your microcomputer 

. u. c -in a known pattern, and 
things such as light the l« ht 

v at the pattern and, if it deviates 

then someone can 1°° 

. a n the service manual, he 

at th.t's displayed m tne 

from the pattern that 

U ^ , light is burned out or a component 
knows, for example, that 

has failed. 

And so one attempts to write these extra 
programs , .high have nothin, to do with the operation of 
the game, to help at the maintenance stage. 

Q. And those diagnostic programs would also help you 

find a stuck switch, wouldn't it? 

If a switch were stuck, that would help you -- prior 
to the playing of the game -- help you -- make you realize 
that it was stuck when it would not be apparent from looking 
at it . 

Q. So diagnostics will help you recognize the existence 
of stuck switches. 

a. That is correct ' sir. By " you ," of course, we mean 
a maintenance person. 
q The maintenance person. 

And those diaanostim, 

y tics exist in all the 

accused games of Williams and of Gnfn ■ 
a b °ttlieb r correct? 

. It is my recollection that 

fi - z th ey exist in all of them. 


They exist in the Atarian a 


s well, don’t they? 


X don’t recall in the Atari 

a L 1 ci n 

ian ual to determine that, S i r . 


reading the complete 


1 

2 


A. 

0. 

£ unc ti 


I buJ 

Schoeffler - croSS 

o 7 of the nanual. 

Turn to 3f P a< ? e 3 

Yes , sir . 

a number of examples of control 
It refers there to a nur 

Junction, fo, which the microprocessor can be used, end it 
talks about process control, and V°u discussed process con- 
trol in your direct testimony, correct? 

That is correct, sir. 

You discussed process control of, I believe, a glass 
manufacturing plant? 

A. 
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12 
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14 

15 

16 

17 

18 
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I mentioned that. 


Q. How large was the glass manufacturing plant? 

A. The size of the plant is an incidental in process con- 

trol. It is the unit within the plant that is put under con- 
trol. There may be hundreds of units, but a computer generall 
will only control one of those units, 
g How large was the unit? 

^ In -- how do you want large? 

q . Physical size. 

n Oh, physical size. The partin, 

A ‘ particular unit would have been 

ze the table in front of 


about a typical dimension the si 


the bench here. 

Now, in those process control „ 
v ' e nvironments , there are 

typ iclaly switches that have to be det 


A. 


ma 


In some control environment 

nU facturing processes. In thg 


: cted, correct? 


8 there are, especially 
Case of the glass, there 
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analog or continuously vary- 

»=re „o switches. They *« » U 
ing variables. 

4 -sp switches or varying level 
& And those varied, either tn 

• wnnrncpssor, and it responds and 
signals are sent to the rcicr , 

tells the machine what to do? 

, , , Tn i « rticroDrocessors were 

A - No, sir. In the early 70 s, micro. 

totally incapable of handling those control functions. 

Q. Well , let's talk about process control generally. 

A. Using computers, sir. 

Using microcomputers, as indicated on page 3. 

Yes , sir. 

Process controls. 

They were not used in the process control industry until 
the earliest wa3 1975, and that way, that was radically 
di f f e rent again from the way it had been used prior to that 
time in the continuous process industries in which I worked 

and consulted. 

Ah . Turn to page 171 of the manual. Doctor. 

Yes, sir. 

„ It talks about an Intel , 

Q- omputer in process control 

,, 0 es all the thinking for an automatic h^i , 

| u ° c ko ttle-loadmg machine. 

Yes, sir. 

IA. 

That's process control, isn't it? 


ft 


A. 


ft 


A. 


ft 

A. 


A. 


CO 


A bottle-loading machine, i t i 


rr ect, s 


ir. It is not a 


s a process, that is 


nt inuous process, but it is a 


L pi, 

o u o 


Schoe f f l er 


- cross 


Process . 

& it is not a continuous 

D octor? 

No, sir, but tha 


__ you know this machine. 


& 

A. 


t kind of a process would bo B.re aptly 

termed a discroto process. But that's a spall point. 

This machine has to sense bottles coming 
From the description here, it is not cle 
to do, sir. 

0- Well, it is clear that it loaded bottles 

sizes, presumably with liquid. 

A. It says it tells the machine how to load 

different sizes and when to perform each step 
process, but that's not a very specific descri 


Q. Noi 

have a line of bottles coming la ,„ d „„„ uould havo ^ ,,,, 

them and stack them some way, that would be a real time 

system, would it not? 

A. Jt COUld be a r6al tiwe system, yes , si 

exactly what control functions you carry out. 

lc. 

contro 

Absolutely , sir . 


n , co 

r rec 

t? 

what 

i t 

had 

f dif 

fere 

n t 

ot t le 

s of 


the 

load 

ing 

ion o 

f wh 

at 

truct 

ions 

to 

it di 

rect 

iy# 

out . 



as yo 

u w o 

uld 

ave to fi 

11 

al ti 

me 


depen 

ding 

on 


And process control i s in many ^ 
,1 system? 


^stances a real time 


Schoef f 


ler - cross 


6bb 


„ a re discussed here, it 
>ther items are 


Q- Now, insofar as o . 

ontrols on Pago 3. How, as elevator 

discusses elevator c 

control a real time system? 

ere used in 1973 in elevator control 

A. If microprocessors were 

cvstem But they weren't used in 
it would be a real time system. 

4 - 1 qvstems because they would not 

1973 in real time control system 

, -i pvator systems. Computers were 

have met the codes of the ele 

e oafpfu restrictions to directly 
not permitted becauseof safety 

control elevators in 1973, 

Q. Well, this just indicates that the MCS-4 can be used 

in elevator systems in February of 1973, correct? 

A. The Intel manual says it can be used. I don't believe 

it was used in elevator control systems. 

q. How about highway and rail traffic control systems , 

are those real time systems? 

A. Generally they are, and safety critical real time 
control systems. 

a so the fact of the matter is that the Intel manual 
doeS tell you to use the MCS-4 


computer chips set for real 


time control systems, correct? 

A The Intel manual suggests that it 


real time control systems; gi Ve 
w ould use it for real time c 


can be used for 

s you no detail of how you 
ontrol 


systems . 


& Now, turn to Page 51. Now , Docto ^ ^ 


the top of Pag< 


c "i it indicates the MCS-4 computer- 

51 ' tauter systems are often used 



: hoef f 1 ei: 


- cross 


i 6U7 


ntroll ers in a wide variet Y of 


to replace random logic co 
systems, correct? 

A. That's what it says. 

o. And that's what Frederiksen did, 

r, n as far as I know, random 
A. No, sir. There were no, 

i ■ . fnr rjinbal 1 machines. They were all 

logic control systems for pmoax 

electromechanical logic. « 

0. Isn't that random logic, though, electromechanical? 

A. it is, but I don't believe Intel is referring to electro- 

mechanical logic. 

0. But it is random logic? 

A. It is random logic, but it is not the random logic 

here, I don't believe. 

q. And it says, "In each cf these systems the number of 
peripheral devices, such as keyboards, switches, indicator 
lamps, numeral displays, printer mechanisms, relays, solenoids, 
et cetera, may have to be interrogated or controlled". 


That's what it says, sir. 


Now , 


it is the case, i s i t- 

that what Frederiksen 


nurcorted to do was control switches ,• ■ 

p ‘ cnes ' indicator lamps, 

numeral displays and solenoids? 

. Not what he purported to do- 

d ° ; wh ^t he did do, is that 
So he controlled precisely th 
^ elements that the 

T te l manual indicated he could COri . 

In c °ntrol, correct? 


_ - cross 

Schoeffler 


1 


„ n a pinball machine. I 

l He controlled the elemen 

„ are referring to up there. 

3on * t know what they 

erring to switches, correct? 

3- Well, they are refer 

■ „ t o keyboard - oh, switches, yes 

A. They are referring 

I stand corrected. 

Q. And numeral displays? 

A. That is correct, sir. 


And solenoids and 


^ r- O 


A. But I doubt that Intel would admit that they were 

telling you you could control all switches, all kinds of 
lamps, all kinds of numeral displays, all kinds of printers 
with this little microprocessor, sir. They are suggesting 
that it is feasible, I am sure, under certain circumstances. 
q. Fine. Now, when we get to the area of multiplexing, 

it indicates here that multiplexors must be added, correct? 
X What it says is that when the number of input lines is 


insufficient, multiplexors must be added. 
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ft 


such as the 4004 and 


^icroprocess* 


Correct. 

So, clearly, a device 

, 4 -^e of 19 7 3 contemplated that 
ors in the area of time 

c-or or outputs would come 

inputs would get into the microprocessor 

* multiplexing technique, correct 
° u t of the microprocessor by a 

long before 1974 and micro- 

0 f ewitchina devices into and 
computers had to have some way or swiru 

out of the computer. 

In the case of the Intel statement right 
there, the use of multiplexer chips, as Frederiksen explained, 
|was envisioned. That is not what was used in Flicker. 

|q. I show you. Dr. Schoeffler, a copy of an article, 

"Microcomputers For Data Acquisition," by yourself and a 
Mr. Rose, dated September 1974 , Exhibit 1 -T. 

Did you write this article. Doctor? 
wrote it, sir. 
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You are 
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rt? 


£ 

Doctor 

I A* 
ft 


We jointly . # 

responsible for its content then at least in 

Equally responsible, that is correct, sir. 

X would like you to refer t-^ ~ 

to Page 67 of the article, 

• 

yes, sir. 

It says in the paragraph, th . 

second full paragraph, 

in the left-hand col U n n - 


beginning 

"Secondly, the m . c 


^Processors of today suffer 
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. Therefore, the memory and 

fro- I/O Pi" li mltatl0n * 

usually multiplied over a common bus." 


I/O are 

Correct? 


A. 

Yes , sir, 

0- 

Now, does 

A. 

It refers 

ally 

and sequent 

all . 



at refer to time division multiplexing? 

It refers to time division multiplexing but not cyclic- 


This is the conventional way one interfaces an electrom 
device , whether they be computers or microprocessors at all 
times. It has nothing to do with matrix multiplexing. 

The conventional way, though, is to multiplex, correct? 


(?. 


A. 

Multiplex 

in 

this sense, yes, sir 

• 

Q- 

So the Court 

will understand what 

yo 

the 

Intel micropro 

cessor, we could say, 

ha 

four 

lines that 

go 

into it, correct? 


A. 

Well/ the 

pa 

rticular -- you are talk 

port 

, sir? 





ice says 


.npi 
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*. hP CPU chip . 

ft Yes, the input port 

. what you are referring to. It has 

*• Fine. I understand wha / 

four lines called data lines. 

0- Four data lines* 

A, 


8 II o. 

9 

10 


For that chip, yes, sir. 

O' It has the test line? 

A. It has a test line* 

Let's forget about the test line. We could say there 

are five data lines, one or the other. 

But at any rate, you could hook up that com- 

11 puter to four switches, correct, and say it is going to know 

12 when any given switch is closed, correct? 

13 || a. No, sir. You cannot run that chip without 

14 | which must be in memory. So those lines -- 

15 || q. I understand. 

A. cannot be connected directly to a switch, no. 

Those lines, let's say, can monitor four switches, cor- 


a program 


16 

17 

18 

19 

20 
21 
22 

23 

24 

25 


o. 

rect? 

The only way data can get into 
along those four lines, and th 


the microprocessor i: 


°se four lines are used to get 
instructions from the memory, to C Pt- a 4 - 

inSt: ° get data from the outside, to 

send data to the lamps and everything e i 


to 


Let me put it this way. 

Your disclosure he 

h imi tation ““ 


se , yes , sir . 


re talks about I/O pin 
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A. 


Yes . 

that you only have four data 

-- that refers to the f 0C 

i „nu mav want to get more than 
lines coming into a 4004 , and you tn „ 

» . .. the machine, correct? 

four sources of data into 

A. That is correct, sir* 

a four sources of data or more 

0. So if you have more than roi 

than four sources of output, perforce, you have to look at 
the different .sources at different periods of time, correct? 

A. No , sir . 

Q. Well, that is one way to do it? 

A. It is one, but what this says is where -- however you 

get the data and however you look at them, when you bring it 
into the computer, the four data lines into the computer at 
different instances of time are used for data, for address, 
for input, for output -- has nothing to do with what you are 
doing in the external circuitry, however* 

|q. But it is time division multiplexing? 

It is conventional time division multiplexing as used in 
sid e computer circuits. it has nothing to do with matrix 

multiplexing. 

But this is the same problem 


There it is much more narrow 

- The 


that is referred to here? 


connection of multiplexer chips in Drder ^ 

of lines and, hence, permit the Use 
da ta address, et cetera. 


Y are referring to the 
expand the number 
of this internal bus for 


3 
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ffier ' cr ° sS 
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1 & I said the problem, Doctor. 

, . ia beino solved with multi- 

2 The problem that is 

, , Tntel manual is the same problem 

3 Plexers on pane 51 of the 

time division multiplexing in 

^ that you propose to solve 
5 your article, correct? 

• «. I am not r roposi»« anything. I »» bating a 

7 fact of the way they are organized. 

8 The pin limitation is removed through the use 

9 of multiplexer chips is what the vendor is saying. 

10 Q. Or it can be removed by time division multiplexing as 

11 you suggest in your article, correct? 

12 A. That is correct, sir. 

13 g. So one can use multiplexer chips or time division nulti- 

14 plexing to overcome the insufficient number of ports or the 

15 pin limitations of a microprocessor, correct? 

16 A. 1 am sorry. I did not follow the question. There was 

1? an •’or” in there that I did not follow. 

„ n One can use multiplexer chins nr 

18 Q* Aps or °ne can use time 

_ division multiplexing to overcome the nin 1 • • j_ . . 

19 diva. « rne pm limitation problem 

20 that existed in the 4004? 

The statement of your question i e 

21 s not quite appropriate. 

You use the multim 

22 exer chips in order to 

i the multiplexing or sharing of 4 -k 

23 ^ those input data lines. It 


10X1 n °t quite appropriate. 
Plexer chips in order to 


24 i s 


n0 t an alternate 


nput data lines. It 


Z5 Q. 


But one could use just 
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Schoef f l er * crOSS 
wi thout multiplexer chips? 

vou need some kind of an 
*■ In order to share the lines, ye 

r-TT-itc'h from the various 

e lectronic device out there to 

t rh ^ t vour Question is driving 
sources of data. I don’t know what your q 

at. 

n - instead of a multiplexer chip? 

0 - You would use a decoder insreau 

A- well, you have to connect the memories of the two, sir, 

°f course. 

Q. Yes. 

Well , suffice it to say that the pin limitatio 
problem is what is addressed here and what you addressed in 
your article? 


That is correct, sir. 

Now, let's get down to keyboards on page 52 . 
It talks about 

[board , correct? 
ft. Yes , sir. 

% 


scanning and debouncing a key- 


v. already indicatated that debouncing keyboards 
„„d debouncing switches was a standard p r 0 o. s s in 1973, cor- 


rect? 

A . The calculators scan keyboard! 


bo unce the switches, that i s COrre 


and the claculators de- 


ct * sir. 


b 


We already went through the. e 

' hS fa =t that the 


technique is proposed by Prolog for 

rrederiksen in the pinball machine 

r ' c °rrect? 


same debouncing 
a calculator as is used by 


Schoeffier - 

. introduced by the real 

j. .. dir" er 

A * We emphasized it, 

the number of times you could 

time constraint; namely, t 

, „« to debounce it fade then, .lightly 

took at the switch in order 

f f e rent . 


25 


cross 
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Q. 


Prolog did it how many 


Prolog did it the Q ne programming 

. a = i recall , 

A - The Prolog system, a , twice 

and another looked at 

example had a time loop, 


aft 

& 

A. 


0. 


er a delay, that is correct, 

t ^ 

The same as Frederiksen, , , 

tt p first determined 

i h at it only once. 

A. Frederiksen looked at 

i The 0-1 algorithm. 

that it was opened, and then c 

rrpt to the Prolog matter 
We'll determine that when w g 
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again . 

A. Yes, sir. 

Q. When we get to scanning and debouncing of a keyboard, 

that was standard. 

Now, at the bottom of Page 52 we have dis- 
closed what type of arrangement for keyboard switches? 

That is a matrix connection for the keyboard, sir. 

A- 

q It's a matrix connection and is it not inherent in this 

disclosure, do you not understand that that is matrix multi- 
piexing of a keyboard? 

yes, sir, subject to the constraint that only one key 

^ a time be closed. 

3 - b 

This is matrix multiplexi 

that correct? 

That is correct, sir. 

A. 


n 9 of the keyboard. Isn't 


and when you talk about one Vp,, , . , _ 

q. ^ Ke Y being closed, you re 

tal king about the KBP instruction? 


cross I fa'// 

Schoef f l er 

. tailing about <»* — *»“• “* 

1 N °' S “- trix whiob would you erroneous 

no diodes in the matr , 

^ an be multiple closures at the 

results when -- i f there 

same time possible. ^ 

0. Those diodes as i» Defendant's Exhibit 11-* ~ 

A. That's right, sir. 

a But without - notwithstanding the diode presence or 

absence, it is the case that this is matrix bul t iplerrn, of 

a matrix of switches, correct? 

A. In a keyboard, yes, sir. 

Ql In a keyboard. 

And furthermore, on Page 53 of the article, 
it specifically indicates in connection with a display 
that one should place the display and the keyboard in the 
same matrix. 

k It does not say they should; it says they can be. 

Q, They can be placed in the same matrix? 

K Yes, sir. 

Q. now, then, insofar as the Intel article on three pages 
it discloses matrix multiplexing, correct? 

In a calculator, yes, sir. 

9 “ aiscl ° ses a " i " 5le "«rix for matrix multiplexing 

o£ both - switches and - inputs ^ outputs _ 

»• AS * POl “ tial a PPiication i„ . calculator environment. 
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But it discloses 


inp u 


ts a 


nd outputs in the same matrix. 


Q. 

A. 

Q. 


correct? 

*■ thlS y6S ' JebM , ce routines , correct? 

And it discloses the use o 

" deSCribeS ieb ° a °2 [TZ slitches »na displays 

" lnSO£ '”T«“Tiix suitiplerin, is concerned, 

are concerned, ana rn . ^ 

-? the Flicker game, 

does the matrix multiplexing function 

as described in the patent, function any different Y 
would the combined matrix of displays and switches shown 

in the Intel manual? 

yes, sir. The Flicker is not a large calculator. 

The switches are remote, they're well away. 
The lamps are very high powered -- high power lamps; one 
does not read -- 


Q- 


A. 


Let's talk about the displays. 
Go ahead. 


excep 
time o 

noise P 


I was going to say, one does not read the switches 
t in conjunction with time displacement of the ris* 


f the currents through the lamps, and all of the othe: 
revention and noise immunity things. 

It is not the same thing. And to say it is 
the same is very misleading. 

Rut insofar as the matrix miiU' • -j <5 

Q. mu l t lplexing function is 

concerned, is it the same? 
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. t f we were 

Fine. 


to refer 


to Claim 45 then, if we go 


Q. Fine. i r wc " .v-p various constraints 

45 tell me what o 

through Claam . ^ teoove ry prevention or error 

of noise prevention. ^ cons traints you regard 

recovery capability and r specific hard- 

. „ addition to tne 
as inherent in that claim, in 

ware recitations on the cl the 

, r talking about the pinball - or the 

A. We are no longer tal 

calculator in the MCS-4 manual? 

. n . . let , s S ee if we can begin speaking about 

Ql We will, but let s see 

Claim 45. 

s . ml right, sir. Hay I ask you to repeat the question 

once more? I vas speaking in terms of the calculator. 
q can you tell me which of the elements in Claim 45, 

which of the noise techniques, which of the error recovery 
techniques and which of the real time constraints you 
regard as inherent in Claim 45? Because as I recall, when 
we went through Claim 45 originally, very few, if any, 
of those were explicit except by the term "operatively." 

So we are reading Claim 45 oh the patent, or on Flicker 

q r what? 

Q. No ' n ° ' 1 want you to te H me what noise techniques, 
what error recovery capabilities and what real time con- 
straints you regard as being i nherent ± 


in this claim in the 


sent. vou continued to ten m . that _ fot exalnple , „.tr» 
itiplnking i. inherent in this when you re.d it all 


s choe 
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.n 


together . 

A. Yes, sir. gs that are inherent 

d all of 

Q. Now I want to rea having a programme 

a processui 

in the claim. One, rt say , just having a 

e Does r ii a- L - 

means and a memory mean 

processor Paving a pro,ra», ana a — olari£ ie 

V x aon.p Tour aaestion. * — 

. n oise prevention and noise 

For example, when we talk a o 

■ j 4 c. -{-here is a combma 

immunity techniques, what we have sa 

tion of noise prevention techniques in the hardware 
noise immunity techniques in the software that worked 
together to carry out a satisfactory operation. But the 
particular ones are different in every machine that we would 

look at. And so 

n But this claim has to mean something. And what I want 

to know is what techniques does this claim require that one 

use . 

If you, if the intent of your question is to ask which 
specific hardware noise prevention techniques are inherent 
in the claim independent of the machine we read it on, 
there is no answer to that question. 

_ Now here you are saying withnnf -t i • 

Q. N itnout looking at Cleopatra, 

n cannot tell me what noise pr evpn , . , . 

y° u c Prevention techniques are 

inherent in Claim 45? 

. The whole use of the word " h 4= har d- 

A 1 Q inherent" is a set of har 


schoe 
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4 -n an electronic engineer 
-ypnt to caix 

llld be app are 

are things that woui nS of things that were 

in 1974 . My gosh, there w hat one does 

• c engine er - AnQ 

apparent to an electro O oific device so that 

c that are in a spec 

is look for the ones oreve ntion and software 

of hardware p 

we have the combination environment. 

j_his severe noise env 

• • 4-b^h 1 overcome . \ 

immunity so that reco very capabilities? 

ft Does the same obtain for the 

hat error recovery capabilities must 
Can you tell me what 

found in Claim 45? 

A There, the stuck switch problem is the dominant one 

that X am aware of in the pinball game. And this is directed 

of course, to the pinball game. 

So insofar as noise is concerned, we have overcome 
vr* 

that, or you have answered that. Now, with error recovery, 
which aspect of the claim inherently includes the stuck 
switch error recovery technique? 


ft 


A. 


Item e. 


ft 


I have writt< 


n, "Inherently inclu 

recovery” opposite e. 


des stuck switch error 


A. 

ft 


Yes, sir. 

What stuck switch error recnvprv 4 - ~ u • 
mi etovery techniques are 


inherent in E? 


A. 


There are recovery, the 


exac t mechanism for doing the 

error recovery , the »ay - ehether a sultoh stuok a .pend» 

on the technology you ere nei„ g , a „ a it wlll var y. 


these machines used a d 1 fferen | 
Most of t 

Frederiksen used on 

use different error recovery 

0. Most of these machines 


techniques, correct? technique. The 

error recovery 

A. They used the sa & switch waS stuck was 

mechanism for aetermimng " ^ t economically use 

different in these because 

■ at a time when 

instructions to look at one switc 

„ f That 's the only, only drfference, 

Frederiksen could not. 

microprocessor instruc- 

is the technology in the par 1 
t ion set . 
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cir1 _ r - cr os* 

Schoef fl cr 

. u n r. the accused machines 
Mn d each o tner, 

^ Fine. So we undcrs ^ a s tuck switch 

recoonize the neeo 

your testimony is, accomplish that? 

. different techniques 

and prograB organiza- 

A. Used different progra 

tion, that is correct, sir. 

. tlne constraints, which real 

C. Now, the last item, real 

- a< _ inherent in claim 45? 

tine constraints 'do you regard 
A. All cf the real time constraints, 

ft Well, for example, in claim 47, I believe, it 

in particular that one should, could multiplex the displays 
so they appear continuous, correct? 

Excuse me. 


Do the accused machines of Gottlieb mlutiplex the lam 
so they appear continuous? 


amps 


A. 

Q. 


The Gottlieb machines do not multiplex the lamps, sir. 
How do they operate the lamps if they don't multiplex 


■them? 

A. 


They direct drive them using the equivalent of the multi 
p lexer chips that were mentioned in the MCS-4 manual. 

rx The ^ direCt driV6 thS lamps - m other words, they light 

the lamps the way they are lit in a flashlight, correct? 


A 


That is correct, with the exopnf -i 

1 exception that they are relit 

^■iodically in order to provide error- 
pen 0 rror recovery in case the 

wrong lamp was lit. 




And they are turned off occas 


1 rxw , 


I / Ul> 


_ cross 

Schoefficr aanie rules, correct? 

norC according to 

need for them any r ‘ 

A- ' That is correct, 51 d , where are the real 

tim e is concer 

ft So as far as real do the rsa l 

. which portion of the 
time constraints, in v 

time constraints exist? . i aye d there. 

aU of claim 4b dxs : 

K ™ dC "' t ^ t o£ it here . I thought yo»'d 

i. rest o i 

(X No, I have got tne 

» it up; then I've got f, 

handle one or two e while I ve qo 
g and h here. 

v The real tire constrains will show hr, »iU 

■ . Those that are associated with the switches 

showing up in e . Those tnae 

And then will appear in the, the others also. 

L They will appear in all of the remaining ones? 

I have to read them, sir. Mine is not blown up by e. 


f r g divisions 


They will appear in f. 
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» .o « yo ur Honor. ■>«»• 

SC "“ YE,! ' finished his answer. 

finish? I do"'* know i£ 

• =+ - cut him of £ • I 

ae ’ „ no throucth the rest of thJ, 

Did you have a chance I 

a there were any others? 

and see if tner^ 

BY THE WITNESS: j 

oY . in (a) and (h) . 

A. They will appear I 

BY MR. LYNCH: 

Q . Fine. Let's look at where they are m (e). 


1 ° Q. 

F ine • Let 1 s 

11 A. 

Yes, sir. 

12 Q. 

It indicates 
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"The switches or response means are opera- 
tively connected to the processor for signaling 
the processor that the response has detected 
the ball." 

^ That is correct, sir. 

g Well/ you would have -- the machine would have to 

Know, ° r the P rocessor w °uld have to know that the ball 
^ s playing around on the field, correct? 

That is correct. That means it must detect the switch 
in time to respond to it, is what it is saying. 

& That's not what it says yet. i t says j ust signaling- 

A . The signaling means operatively connected in that 
claim means that they must — must fae connecfced to the 


Sch oe 
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•.can determine the anpro- 

l_ v> a t 

ench a way h closure of 

processor in su n se time, tn 

r -a 4- p I 6S" 

., h the apP r °P r iate 
pr rate , with tnt 

switch. 

the switch, and not miss tQ swit ch in time." 

•lv includes respo 
Q. Okay, "inherently 


Right? 

A. Yes, sir. 


d for that? 


^ ic used tor 

ft And what technique is us 

j. The technique (or determinin'! that. 

0 I» ^e Flicker game or in the - tioul ,r 

h IB the Flicker . Fou have to apeak to, now. pa 


g ame 


in the Flicker game that is carried out by 


a combination of the matrix multiplexing and the combination- 
the combination of hardware and software noise immunity, 
which allows the program then to sequence and synchronize 
an d time things properly. 

q Okay. In are we talk i n 9 about the real time 

constraint being the operative connection for activating the 

• in response to the signal? 

display 


That is correct, sir. 


n And that's really the same response to the switch that 
y* 

we 're talking about, correct, getting the display to respon< 
in time to the switch. 


-ng the display to respond 


Detecting the switch is an obvious prerequisite for 


that 


I 7UB 


_ cross 


Schoeff ler 

b , „ q -- but requires 

_ not imP lieS 

It also imP^ eS to know which switch 

Lhg game 

the calculation through ^ act ivated and how to 

, y -- which dlSplaY 

or, I'm sorry 


activate it. 


ire timing signals into 

, 3lso require 

^ ^ s re sult in, f° r example, that 

the future. If the game rul ticU lar instant of 

you want three gongs sen than simply the 

• ,, D c mucn rauj- 

as so it requires 

time, it would 
detection of the switch. 

Q ' Fine - npratively connected 

"Multiplexing means operat y 

r- for cyclically and sequentially 

to the processor for cycn 

enabling the signaling means to signal the 

processor . 

A . Yes, sir. 

NoW/ you read that to mean a matrix multiplexing, 

correct? 

One or more matrix multiplexes -- one or more matrices 
■ Vn are matrix multiplexed, yes, sir. 

whicn cix 

-One or more matrices.” 

Now, is there any other — i: 

. ,. im e constraint in (g)? 
real ^ 

The real time constraint i; 

ft* 


s there any 


-s associated with the overall 


program organization in order to do the others. 

9 that multiplexing i s done 


In other words 


4-0 the switches, in 

>e 


in response 

nnntrolf 1 

under program c I 

order to display the others. to be read on the 

the ci aiU 1 

So this xs, tota i, not one word 

not on the —or, 

total invention, n . sir. 

, rest of the claim, 

out of context from t e . of the real 

find that the rest 

ft Fine. NOW. did yo ^ the accused devices 

” 0hniq “ eS "" 

operate in reel time were the sa 

Frederiksen used? 

Would you repeat that question once more. 

_ +- h o +■ were used hy 
f . n , fhat the techniques that wer 
q Did you find tnar 

th . accused inirinpers to have the machrne operate in reai 
time were the same techniques as Frederiksen used in the 
F1 icker and discloses in the patent, or supposedly discloses 
the patent? 
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Schoef f l er 

(Brief interruption.) 

THE WITNESS: 

that Frederiksen disclosed 

A- The specific embodiment 

4- u not used directly by 
the patent, the specific embodiment 

the infringing machines# 

, _ e f aV-p each element in this 
But what I did was take 

claim, and I found a corresponding element in each of the 
infringing machines. That carried cut substantially the same 
function substantially the same way and gave substantially 


same results* 


So I found that these claims do read literally 


on those machines. 


BY MR. LYNCH: 

q. Well, let me then get to how when you came to the 

Atarian you concluded there was no infringement. 

Now, insofar as the Atarian is concerned, does 

the Atarian use noise immunity and noise prevention techniques 

*• 1 dia " 0t P “”“* inves tigation of the Atarian onoe 

j discovered that it did not use „ atrix „ ultipl e xi „, „ f 

switches, and, as a consequence, none . 

tne claims we were 

reading would read on the Atarian, So T . . 

did not spend any 

| more time studying the machine per se> 


IQ- 


;uffice it to say, item (g) __ . 

lf we were to read item 

<g> literally, just literally, 

Iplexing means opera' 

“V connected to the Processor f Q . 


vely 


>r cyclically and 


i 


I./I li 

- cross 

schoeffler 

i-Lnq means to slgnal the 
t-he siq naliny 

sequentially enablmg multiplexing means? 

processor. Coes Mari have S “ Ch mean, in this 

‘ «™ - «“ ““" llT n01 t a „y o £ the other 

it does not mean any 

Patent, matrix multiplexing, 

literal reading of that claim 

uses of that word. That is a 

f the claims and the use of the 

as i understand the reaomg o 

word. literal, .he. we t.l* about the way = « adS ‘ 

So. Atorian does hot have r.tri* .mltiplerihg 

of the switches. 


I understand that. 


Let's not look at this patent. 


12 A. 


13 q. Let me just ask you this. 


Does the Atarian have a multiplexing means 


15 for the switches? 


16 A. 


Yes , sir 
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schoeffier- cross 

multiplexing ™ eanS 

It has a multi? 

j n pc it not? 

ted to the processor, 


that is operatively connec- 


0. 


A ‘ YeS ' Sir * pratively connected to the 

0. That multiplexing means on 

■ 13 for cyclically and sequentially 

processor in the Atarian ° 

is that not correct? 

enabling the signaling means , 

A. That is correct, sir, 

^ ■i'-i ■*- h p Atarian to signal the 

Q. That is for the purpose m the Ate 

response means that has detected the ball, correct. 

A. That is correct, sir. 

Q, Now, with respect to the Atarian, you discussed 

Before we get to the displays, did you have 
a chance to look at the Atarian? 

X No, sir. I did not. 

Q. Did you have a cnance to determine whether or not the 

Atarian uses matrix multiplexing of the displays? 

A- No * AS 1 Said ' 1 jUSt dr °PPed it when I found it did 

not -- the claim did not read on it. 

Q. Okay. 

I found it irrelevant. 

0 At any rate, do you know then 

i nt -- that in the Atarian the , 

point cue multii 

for the purpose of cyclically 


a nd s < 


d . splay activation means? 

I don't know, sir. 

A. 


are 

up to 

thi 

s 

ing 

means 

is 

also 

ally 

enabling 

the 
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Schoe 


ffler " crosS 


1 I & YOu do not know. 


But you do know 


that 


insofar as up to the 


. _ has a multiplexing means that 

3 comma in item (g) the Atar 

4 literally responds to those words. 

*1 a he led (a) irrespective 

® You are asking for the 

6 °f the rest of the claim? 

7 Q- The words beginning at "multiplexing" and ending at the 

8 comma in (g) . 

9 ft- And ignoring everything in (a) through ( f ) and everything 

10 in (h)? 

11 ?• Ignoring the patent. Just tell me about the words, 

12 Doctor. 

13 A. The Atarian does have that. It is not matrix multi- 

1 4 plexing, but it is multiplexing in the other sense. 

15 rx It is multiplexing, and it is cyclic and sequential 

16 multiplexing? 

17 A . Yes. It is not matrix multiplexing. 
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0. Now, perhaps you j-imolay circuit, it 

the score dispxuy 

At page 27, it indicate sco re display panel 

4-ions to t n 

indicates that the conne . . h seven 

o£ a octangular matrix wrth 

oriti or a j- 

ld e and 28 cathode connections 

t of the 


can 


. , he Atarian brochure, 
look at tne 


are made in the f 

anode connections on one si 

47 illustrates the arrangemen 

on the other. Figure 
connec 


! otnei. 

+-h<=> ^ix vertical 

:tions in the multiplied timing of the 


rows of digits, et cetera. 

Can you tell me whether the Atarian has a 

matrix multiplexed display? 

MR. SCHNAYER: What page are you on? 

THE WITNESS: Page 27. 

MR. LYNCH: That is Plaintiff's Exhibit 432 , your 
Honor, for the record. 

BY THE WITNESS : 

fl. The diagram looks very much like matrix multiplexing. 

The description is not quite complete enough, but it looks 
very much like it is, yes. 

bY MR. LYNCH: 

Q. So it is fair to say that we 


Can Place up on Exhibit 


1 Q-c Atarian switches multipi e v pd , i 

1 ^lically and sequential^, 

displays matrix multiplexed? 

It appears that way f 
ft* 

Q- 

appears 


Subject to correction, Do 


rorn that- a 

description 

Gtor # we win 


put , 


"it 
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schoeffler 


you came to the conclusion 
consequently. itfche s were not in a 

fhe fact that the 

on Atari based upon 
matrix, correct? 

A. That is correct, sir. without reference 

Q. Without reference to err <= tra ints, withou 

u. rpa l time constraints, 

to noise, without reference 

• switches and without reference 

reference to debouncing 

to double sensing switches? 

• rt in the microprocessor control are 
A. Matrix multiplexing m 

the heart and the prerequisite, yes, sir. 

q. now, we also talked about Super Flight, Delta Queen 

and El Toro, Do you know if they used matrix multiplexing? 

A NOf sir, the depositions I read did not go into any 

detail of the circuitry. I was -- they concerned the testin 
and the kinds of response that were observed in those 

machines . 

q. Now, I believe you testified, however, thatDelta 
Queen, Super Flight and El Toro were not sufficiently 
operative to be regarded as complete? 


I testified they failed, th 


deposition, the noise test that 
them to operate in the kind of 
ar cade of the pinball game, yeSf sij _ 


ey a PPear to fail from the 

would be 


essential for 
noisy environment 


of an 


Bu 


t you testified about th 

mat without 


stance how those machi 


npc 


knowing in any 
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That is correct, sir- brie fly, we saw ' 1 

. he prior art 

0 . Returning them to * did disc lose several 

mrel manua-L 

i-hat the intej- 
believe, Doctor, thar 

„ nn rrect? 
real time systems, 

It suggested. 

i real time systems. 

Q. Suggested severa 


A. 


A. 


Yes, sir. 


T , d li]ce to mark, your Honor, the 
MR. LYNCH: I'd llKe 

r r ,_ ira 45 -- I'm sorry -- 
marked-up copy of Exhibit 45 as Cla 

the marked-up version of Claim 45 as Exhibit 19-E,^ 
Defendant's 19-E. I will mark it, since it s two 
19-E-l and 19-E-2, E-l being the portion with portions 
A through E of the claim, and 19-E-2 with the remainder of 
the claim. 



Lbi 


I / i / 


Schoe f f l cr 


-cross 


BY MR. LYNCH : , wha t else was dis- 

to precisely 

ft Moving along, tnen, 

scussed orsuggested: also out out an 

The Intel people apparently 

_ a that their microcomputers, 
ad suggesting in two instanc ^ 

.icoproce^or be »=cd fob pinball machines. Correct? 

A. Their ad mentions Pinball machines, yea . »**• 


Mentions it two times, correct? 
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A. Yes . 

q. now, you are also aware, are you not. Doctor, that then 

were a number of other disclosures in the 1973-1974 time fram 
that related to or that actually suggested microprocessor- 
controlled pinball machines, correct? 

A. What do you mean by a disclosure? 

Q. I'm referring to such items as the Electronics article, 

1-E 

A- I,m S ° rry ' Slr - 1 WaS aski “9 what you mean by the word 

disclosure . 

a Talking about a printed article i-h.*. ■ 

Q. 1Cie that circulated t 

tr ade or circulated to the engi neeri 
community suggesting that micropro 

- a viable thing to do. 
was 

a I don’t think this article di 3cl 

& 

into? 


:o the 

■ n 9 or to the pinball 
s sor ^control led pinball 


It doesn't even suggest it- 

*■ t. e s 


■° s es that. 
a viable thing to look 
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A. it at best says ther market of this 

products on 

T1 ’° ra . and there were hone of these 

time, so that one would knoW ' taught any- 

ca ll them# that oa _ 

artides or disclosures, as ^ systera or a pinball 
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sir. 

ft 


f the art at that time, what did it 
Well, your review of the ar 

indicate about any economic constraints that existed 
pinball market amongst the pinball machine manufacturers. 

A. You're referring to the 17 articles that we went through 

sir, that review? 
q. No . No . 

I said, what do you know about the economic 
constraints that existed in 197 3 and 1974 on pinball ir.anu- 
facturers that would have had an impact on their consideration 
of using a microprocessor to control a pinball machine? 

The testimony o£ Fted.ti ksen| uhere he inaloate<J ^ he 

not free, nor would the PinheU manufacturer have been 

free, to upgrade the cheap components which 
z wnich were more than 

adequate and satisfactory with the electron v, • 

a e ct route chanical logic, 

but which were very difficult to Work 

^h when one comes to 

le ctronic logic, because of the R 

they generate, the 


A. 
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re 


^.ability questions, the cheap switch 


So the one constra 


Gs in particular 


i ' nt aware of was that 
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^ cross 

Schoef.' Lcr w ith essentially 

1 sy stem had to - 

the electronic contr 

the identical components. examnle, to the 

This was in contrast, 

wer e free to change th 
rpyg you wert 

automobile control system , 

. . , ^ c -i trenenaouj 

. q^vice , which is a 
components in the externa c 

advantage . 

Q. Well, answer me this, Dr 

Mr. Frcderik.ua wheu he discussed his discussions with 
Mr. Nutting in which Mr. Hutting informed hit that there were 
several big pinball manufacturers, and that Mr. Nutting 
couldn't possibly compete with those manufacturers; they had 
techniques for making these electromechanical machines , and 
that he at best could make one pinball machine, but he wouldn 1 
be able to change the electromechanical logic fast enough to 
compete with those people. 

Do you remember that testimony? 

I read the testimony. i wasn't 


present for it, sir. 

Now, that is an indication thaf 

at — do you have any 

familiarity with the degree of the Profio . 

rciency with which the 


a j or pinball manufacturers in ig 73 
nd market a pinball machine? 


nd 1974 could assemble 


Yes, sir. They were ve 


r Y Profi ci , 
G i 


_ . , in any h i crh - 

volume manufacturing situation, el( 


ent « As in 

r °mechanical components, 

they were very proficient. 

And I beliey^ 


G d 6 ^ i_ 

sen was referring to 


_ cross 

S choe£f- let w ould be unuer 

. „ iarg e ' no 

the situation that, not bem. elect roiv.echanical compo 

in tnt' 

severe economic disad v e t cetera . 

*nd the relay 5 ' 

nents, like the switches referring to the 

. . he was rei 


and the 

■» itcheS r efe rrino to th. 

j don't beli eve he 


logic part. 
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f fier " cr ° llv possible in 

sc’n° c£fi „ c on0^ allV p 

, . ha ve been - pinball 

in 1972 would i sor sys teri i 

c a microprocens 

Your opinion to u-=> 

Machine? 

A. m 1972? 

0- Yes. involved in the 

A. i don't Know the manufacturing ^ volume in the 

I even aw a r 

volume production, nor a . the basis 

I believe that is 

pinball industry for such a game. 

If or the answer that you are seeking. 

I have not loohed into any of the economic 


t s sue s . 


The only one I was concerned about is the 

constraint that arises -- the constraints it places on the 

designer of the electronics; namely, not to change those 

opponents, the electromechanical components. 

We will get to those in a moment. 

Let me ask you this. 

THE COURT: I think. Mr r , 

, nr. Lynch, we have come to th 

19 jlpoint where we will have to recess. 

YOU may stand down, Dr „ . 

' Ur * Schoeffier. 

THE WITNESS: Thank you, 

(Witness temporarily excused.) 

THE COURT: You might a 

by at 2 . 0 , 

S „»t in <=»“ there 13 * c hange ln 


2 5 from' 


that, Friday looks like the only 


10 o * clock 
things, but aside 


°ther possibility. 


! 


What 


was 


the 


date 


that 


w e ..creed - .»» 


Id 


r ssume? 


MR, 


tone 


March 


1ir Honor. 

Uth ' is b oyond everybody 


THE 


- COURT: Mat ch 


12th. 


That 


problems . 


«R. T0NE: Y6S ' ^ 1S ’ ,, see you on Friday, I 

■ f i don’t set- i 
THE COURT: Then if 

will see you on March 12th. clear out 

WP will need to cj-c 

MR. TONE: Tour Honor, 

, thlrt »»£, that leads to the questron o 
your jury room, I thins, 

should leave — whether we may leave boxes an 
w hether we snouia x«civ 

things somewhere in the vicinity. 

THE COURT: You can leave boxes. You probably 

„ , Ho able to get these machines out of here. As a 

will not uc j 

. of fact, since you might need them Friday, why don * t 

ma’ccti x. ^ 

you just cover them up as you have done. I A - — ^ ^ — 

jury will be distracted if they are c 
MR. TONE: All right. 

THE COURT: You can leave 

hmgs in the jury roo 
aS long as they are not either distraetin 
thA -iurv too much 


do not think the 
overed up „ 


they crowd the jury too much 

MR. TONE: All right. 

Then Friday, either 
if W e don't, Friday evening, then x 


l 9 or so bulky that 


Wa y, if 


w e go Friday or 


we wl 


iU want to remove some othej 


fc bink we should remove — 


rr, « 


3 


i uo 

„ vour Honor, 

„„ >.»<* to ««•' ' 

to get up here? 


tter of fa ct 


rill take a couple of hours. 


hack March 12th. 

MR. LYNCH: can we 

i . f f nrdsd enough ti-- 

and will we be aftoraeu 

THE COURT: For Friday? 

MR. LYNCH: Yes. 

_ as 3 . ma 
the COURT: Oh, sure. 

. 4 =^ t-he record . ) 

(BriGf diSCUSS1 ° n ~ ' re that x nave scheduled 

TIIE court: Marty tell- 

inr 8t 9:00 o’clock. Which 
a criminal matter for Friday morn.ng 

So there is 11:00 o clock. 

4 - rridav Foraet Friday, and 
would not be worth it. Forget Friaai . 

I will see you on the 12th. 

MR. GOLDENBERG: Judge, we would like to have an 

uodorstandiho that « .ill »ave access to this converted 
Flicker <,a»e durins the period that we are away and want some 
assurance that it is going to be really preserved intact and 

not tampered with in any way. 

MR. SCHNAYER: Of course. In fact, they have had 

five or six times extensively -- they have looked at it and 
have had -- 1 just want to make sure that we have reasonable 

tine . 

MR. GOLDENBERG: We will give you notice, sir, 
whenever we want to. 

MR. SCHNAYER: i mean, there is a limit to how much 
we can sit here and, you know - you guyg ^ faeen pokin g 


around. I do not want you to have this out. 

, y h as weu 

MR. GOLDENBERG-. «e u s , 

. that we had avaxlabi 

The investigation opportunities auestion abou 

ypason to -i 

■ f" a 

we have really believed there i witnesses 

ntrasteci to what 

what is in that machine os co ~<=ticia tion and 

i ~ r, n investiH 0 

i — - —*• « to :i of - 

1 come up with the 100 percent assura 
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lcs arrange an inspection. 

THE COURT: Well, let s 

, a ii we want, Judge. 

MR. GOLDENBERG: That s 


Mr. Schnayer is telling me that 

an inspection in which 
ill have an m r 

in arrange it by agreement 


MR. TONE: We w 

both sides are present and we w 

_ vour Honor with that. 
I don't think we need to burden y 

MR. GOLDENBERG: Thank you. 

i i 9th 19 8 4 , at 10:00 a.m.) 
(Adjournment to March 12 / 
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